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-2 Trenches and Mound S i t e  Character 

I n se r t  revised l i s t  o f  appendixes 

I n se r t  Addendum #1 Resampling subsurface s o i l s  and s o i l  gas as  
Appendix H to the exist ing Rocky Flats  Environmental Technology S i t e  
OU-2 Trenches and Mound S i t e  characterization S i t e  Health and 
Safety Plan 

Additional sampling o f  IHSS 109 "Trench T-2" i s  necessary to  support the 
accelerated remediation ac t i v i t i e s .  The exist ing Health and Safety Plan 
must be modified t o  incorporate n@w information regarding exposure 1 imits 
o f  known contaminants i n  the area to be sampled. Thus necessitating the 
revis ing the l i s t  o f  appendixes and adding Appendix H to  the ex i s t ing  
Health and Safety Plan. 

.ation 



Rocky Flats Environmental Document No RF/ER-95-0011 
Technology Site Sectron No 
OU-2 Trenches and Mound Site Page 1 of vi11 

Charactenzatron Site Health and Effectrve Date 0503-9;- 
Organizatron Environmental Restoratron Pro ram Div 

c2wr~on ,o  
Safety Plan 

TABLE OF CONTENTS 

Sectron Bus 

‘ 0  

1 0 ADMINISTRATIVE INFORMATION 
2 0  INTRODUCTION 
3 0 PROJECT PERSONNEL 
4 0 SITE INFORMATION 

4 1  BACKGROUND 
4 2 TRENCHES AND MOUND SITE 

4 2 1 Trench T-1 (IHSS 108) 
4 2 2 Trench T-2 (IHSS 109) 
4 2 3 Trench T-4 (IHSS 1 1  1 1) 
4 2 4 Trench T-5 (IHSS 111  2) 
4 2 5 Trench T-6 (IHSS 11 1 3) 
4 2 6 Trench T-7 (IHSS 11 1 4) 

4 2 7 Trench T-8 (IHSS 11 1 5) 
4 2 8 Trench T-9 (IHSS 11 1 6) 
4 2 9 Trench T-10 (IHSS 11 1 7) 
4 2 10 Trench T-1 1 (IHSS 1 1  1 8) 
4 2 1 1 Trench T-12 
4 2 12 Trench T-13 
4 2 13 Mound Site (IHSS 113) 

1 
3 

4 

15 

15 

15 

16 
17 
17 
18 
18 
19 

19 
19 
20 
20 
20 
21 
21 

5 0 SCOPE OF WORK 25 

5 1 
5 2 

TASK 1 - MOBILIZATION 
TASK 2 - NON-INTRUSIVE GEOPHYSICS 

(40408 2020 0087 2021XOU2HBS RPTX2 22 95 11 1 lmX6) 

25 
25 



Rocky Flats Environmental Document No RF/ER-95-0011 
Technology Site Secaon No 

Charactenzabon Site Health and 
Safety Plan 

, OU-2 Trenches and Mound Site Page 11 of vi11 
Effectwe Date 
Organizaaon Environmental Restorabon Program Div 

I 5 3 TASK 3 - SOIL GAS SURVEY 

5 4 

5 5 

TASK 4 - SUBSURFACE SAMPLING 
TASK 5 - DECONTAMINATION 

6 0 HAZARD ASSESSMENT 

6 1 CHEMICAL HAZARDS 

6 1 1 Volable Organic Compounds (VOCs) 
6 1 2 Polycyclic Aromatrc Hydrocarbons 
6 1 3 Polychlonnated Biphenyls (PCBs) 
6 1 4  Metals 

6 2 RADIOLOGICAL HAZARDS 
6 3 PHYSICAL HAZARDS 

6 3 1 Dnlling 
6 3 2 Noise Exposure 
6 3 3 Heat and Cold Stress 
6 3 4 Personal Protecbve Equipment (PPE) 
6 3 5 Overhead Hazards 
6 3 6 Traffic Hazards 

6 4 BIOLOGICAL HAZARDS 
6 5 TASK BY TASK HAZARD ANALYSIS 

7 0 GENERAL HEALTH AND SAFETY REQUIREMENTS 

7 1 MEDICAL SURVEILLANCE 

26 

26 

26 

28 

28 

29 
30 

30 
31 

34 

36 

36 

36 

37 

37 

37 

37 

38 

38 

47 

47 

(4040a2020 0087 2021XOUZHdLS RPT)(2 22 95 I I IlunX6) 



Rocky Flats Environmental Document No RFER-95-0011 
Technology Site Secbon No 

Characterizatron Site Health and 
Safety Plan 

OU-2 Trenches and Mound Site Page 111 of vi11 
Effectwe Date 
Organizatron Environmental Restoraaon Program Div 

7 2  

7 3  
7 4  

7 5  
7 6  
7 7  

SAFETY TRAINING 

7 2 1 40-hour Basic Traning 
7 2 2 Three-day On-site Supervision 
7 2 3 Radiabon Safety Course 
7 2 4 On-site Supervisor 
7 2 5 Site Safety and Health Offrcer (SSHO) 
7 2 6 Health and Safety Technician (HST) 

SITE SPECIFIC SAFETY BRIEFING 
ACCIDENThNCIDENT REPORTING 

7 4  1 W-C Procedures 
7 4 2 Rocky Flats Procedures 

VISITOR CLEARANCES 
HEALTH AND SAFETY LOGBOOK 
SAFETY COMPLETION REPORT 

8 0 SITE-SPECIFIC HEALTH AND SAFETY REQUIREMENTS 

8 1  WORKZONES 
8 2 PERSONAL PROTECTIVE EQUIPMENT 
8 3 MONITORING REQUIREMENTS 

8 3 1 Monitoring Calibration and Documentahon 

8 4 ACTION LEVELS 

47 

48 
48 
48 
48 
48 
49 

49 

50 

50 
51 

52 
52 
53 

54 

54 
I 

55 I 

55 

56 

57 

(4040a2020 0087 ZOZlXOUZH&S RPTXZ 22 95 I I 1 luaX6) 



Rocky Flats Environmental Document No RFER-95-00 1 1 
Technology Site Secbon No 

Charactenzabon Site Health and 
Safety Plan 

OU-2 Trenches and Mound Site Page 1v of Mi1 

Effecbve Date 
Organizabon Environmental Restoratron Program Dw 

8 5 DECONTAMINATION 57 

8 5 1 Personnel Decontaminabon 
8 5 2 Equipment Decontamination 

57 
59 

8 6 WORK PRACTICES 59 

8 6 1  

8 6 2  

8 6 3  

8 6 4  

8 6 5  

8 6 6  

8 6 7  

8 6 8  

8 6 9  

Dnlling Safety 

Confined Space Entry 
Spill Contrunment Plan 
Dust Control Measures 
Buddy System 
Communicabons 
Prohibited Activibes 
Illuminabon 
Sanitabon 

59 

60 

60 

60 

60 

61 

61 

61 

62 

9 0 EMERGENCY RESPONSE 67 

9 1 EMERGENCY SERVICES 67 

9 1 1 Emergency Phone Numbers 67 

9 1 2 Rocky Flats Occupational Health Medical Facility (Building 
122) 67 

9 1 3 Avista Hospital 68 

9 2 EMERGENCY RESPONSE PROCEDURES 68 

9 2 1 

9 2 2 

Emergency Medical Procedures 
First Aid - Chemical Injury 

69 
70 

(4040r 2020 0087 2021XOU2H&S RPTX2 22 95 11 1 1 ~ ~ x 6 )  



Rocky Flats Environmental Document No RF/ER-95-0011 
Technology Site Sechon No 

Charactenzabon Site Health and 
Safety Plan 

OU-2 Trenches and Mound Site Page v of vi11 
Effecbve Date 
Organizabon Environmental Restorahon Program Div 

9 2 3 First Aid - Physical Injury 
9 2 4 Injury Due to Heat 
9 2 5 Fire/Explosion 
9 2 6 Natural Disasters 

71 , 

73 
74 
74 

9 3 EMERGENCY EQUIPMENT 75 

100 REFERENCES 80 

LIST OF TABLES 

TABLE3-1 HEALTH AND SAFETY RELATED RESPONSIBILITIES AND 
AUTHORITIES 

TABLE 3-2 PROJECT PHONE LIST 
TABLE 6- 1 
TABLE 6-2 
TABLE 8-1 
TABLE 8-2 MONITORING ACTION LEVELS 
TABLE 8-3 

PHYSIOCHEMICAL CHARACTERISTICS OF CHEMICALS OF CONCERN 
TASK BY TASK HAZARD ANALYSIS 
PERSONAL PROTECTIVE EQUIPMENT LEVELS 

TASK AND LOCATION SPECIFIC MONITORING REQUIREMENTS 

LIST OF FIGURES 

FIGURE 3-1 
FIGURE 4-1 
FIGURE 4-2 
FIGURE 9-1 
FIGURE 9-2 
FIGURE 9-3 

HEALTH AND SAFETY RELATED PROJECT ORGANIZATION 
GENERAL LOCATION OF ROCKY FLATS 
LOCATION AND IDENTIFICATION OF IHSSS 
EMERGENCY PHONE NUMBERS AND HOSPITAL ROUTES 
ROUTE TO ROCKY FLATS MEDICAL FACILITY 
ROUTE TO AVISTA HOSPITAL 

(4040. 2020 0087 202l)(OW2H&S RPTX2 22 95 11 1lmX6) 



Rocky Flats Environmental Document No RFER-95-0011 
Technology Site Section No 

Charactenzation Site Health and 
Safety Plan Organization Environmental Restoration Program Div 

OU-2 Trenches and Mound Site Page v1 of VI11 
Effect we Date 

LIST OF APPENDIXES 

APPENDIX A 
APPENDIX B 
APPENDIX C 
APPENDIX D 
APPENDIXE 
APPENDIX F 
APPENDIX G 
APPENDIX H 

COMPLIANCE AGREEMENT 
MATERIAL SAFETY DATA SHEETS 
HEAT STRESS/COLD STRESS 
TICKS AND TICKBORNE DISEASES 
SAFETY COMPLETION REPORT 
CALIBRATION RECORDS 
PERSONAL NEGRATED SAMPLING 
ADDENDUM #1 RESAMPLING SUBSURFACE SOILS AND SOIL 
GAS 

, 



Rocky Flats Environmental Document No RFER-95-0011 

vi1 o f  vi11 Page 
Effectwe Date 
Organizabon Environmental Restorahon Program Div 

Technology Site Section No 
OU-2 Trenches and Mound Site 
Charactenzahon Site Health and 
Safety Plan 

LIST OF ACRONYMS 

1 ,l , l  -TC A 
1,2-DCA 
4,4'-DDT 
ACGIH 
Am-24 1 

bgs 
BSLs 
CCl, 
CHSO 
CNS 
COC 
CPR 
CRZ 
CS-137 
dBA 
DOE 
EM 
EMRGS 
ER 
FID 
GPR 
H-3 
HASP 
HRR 
HSO 
HSP 
HSS 
HSST 
HST 

1 ,l ,l -tnchloroethane 
1,2-dichloroethane 
4,4'-dichlorodiphenyltnchloroethane 
Amencan Conference o f  Governmental Industtlal Hygienists 
amencium-241 
below ground surface 
background screening levels 
carbon tetrachlonde 
Corporate Health and Safety Officer 
central nervous system 
chemicals of concern 
cardiopulmonary resuscitation 
Contaminauon Redurnon Zone 
cesium-137 
decibels on the A-weighted scale 
Department of Energy 
electromagnetr cs 
Environmental Management Radiological Guidelines 
Environmental Restorahon 
flame ionization detector 
ground penetratmg radar 
tritium 
Health and Safety Plan 
Histoncal Release Report 
Health and Safety Officer 
Health and Safety Practices Manual 
Health and Safety Specialist 
Health and Safety Specialist in-traming 
Health and Safety Technician 

(4040s 2020 0087 202lXOU2HaLS RPTX2 22 95 11 1 lua)(6) 



Rocky Flats Environmental Document No RF/ER-95-0011 
Technology Site Secbon No 

Charactenmaon Site Health and 
Safety Plan 

OU-2 Trenches and Mound Site Page vi11 of vi11 
Effective Date 
Organizahon Environmental Restorabon Program Div 

IDLH 
IHSSs 
MSDS 
ou-2  
OVD 
PA 
PAH 
PCBs 
PCE 
PEL 
PEL-TWA 
PID 
PM 
PPE 
Pu-23 9/240 
Ra-226 
RWP 
SOPS 
Sr-89,90 
SSHO 
svocs 
sz 
TCE 
TLV 
TLV-TWA 
U-233/234 
v o c s  
w-c 
WCGI 

Immediately dangerous to life or health 
Individual Hazardous Substance Sites 
Matenal Safety Data Sheets 
Operable Unit 2 
organic vapor detector 
Protected Area 
Poly aromabc hydrocarbons 
Polychlonnated Biphenyls 
tetrachloroethene 
Permissible Exposure Limits 
Permissible Exposure Limit -Time Weighted Average 
photoionizabon detector 
Project Manager 
Personal Protecbve Equipment 
plutonium-23 9/240 
radi urn-22 6 
Radiological Work Permits 
Standard Operatmg Procedures 
strontium-89, 90 
Site Safety and Health Officer 
semi-volatile organic compounds 
Support Zone 
tnchloroethene 
Threshold Limit Values 
Threshold Limit Value - Time Weighted Average 
uranium-23 3/234 
volatile organic compounds 
Woodward-Cly de 
Woodward-Clyde Group Incorporated 

(40409 2020 0087 202l)(OU2€i&S RPTX2 22 95 I 1  IIunX6) 



Rocky Flats Enwonmental Document No RFER-95-0011 
Technology Site Sectlon No 
OU-2 Trenches and Mound Site Page 1 of 80 
Charactenzatron Site Health and Effectwe Date 
Safety Plan Organizatron Enwonmental Restorahon Program Div 
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2.0 INTRODUCTION 

This Health and Safety Plan (HASP) establishes guidelines and requirements for the safety 
of  field personnel dunng the conduct of  the field acbvibes associated wth the OU-2 Trenches 
and Mound Site Charactenzabon 

The specific activities addressed by this plan are defined in Secbon 5 0 Pnor to iniaatmg 
field activities, all on-site Woodward-Clyde (W-C) personnel shall be fully bnefed on the 
contents of  this plan, and shall be allowed to review a wtten copy of  the plan All W-C 
employees involved in this project are required to abide by the provisions o f  this plan and to 
sign the attached Compliance Agreement (Appendix A) In addibon to this site-specific plan, 
personnel shall comply wth the Woodward-Clyde health and safety program as outlined in 

the Health and Safety Manual, June 1993 and the Rocky Flats Health and Safety Pracbces 
Manual (HSP) 

The health and safety guidelines and requirements presented are based on a review of  
avadable informahon and an evaluabon of  potenbal hazards This plan outlines the health 
and safety procedures and equipment required for activibes at thts site to minimize the 
potential for exposures of field personnel This plan may be modified by the Project Manager 
(PM), the business unit Health and Safety Officer (HSO) and the Corporate Health and Safety 
Officer (CHSO) in response to addibonal informabon obtamed regarding the potenbal hazards 
to field investigabve personnel wth the approval of the operabng contractor Project Manager, 
the operatmg contractor Environmental Restorahon (ER) Health and Safety Officer, and the 
operating contractor Health and Safety Lisuson Officer 

(4040.2020 0087 202I)(OU2H&S RFTX2 22 95 11 I lunX6) 
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3.0 PROJECT PERSONNEL 

The responsibilittes and authonties of each indiwdual, relatmg to health and safety issues, are 
presented in Table 3-1 A project 
organizatton chart is included as Figure 3-1 

A project phone list is presented in Table 3-2 

(404Or 2020 0087 2021XOU2HBS RPTX2 22 95 1 1  11~11x6) 
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TABLE 3-1 
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES 

PERSON 

W-C Project Manager 

Elaine Reilly 

Assure that the project is performed 

in a manner consistent with the W-C 
Health and Safety Program 
Assure that the HASP is prepared, 

approved, and properly implemented 
Assure that adequate funds are 

allocated to fully implement project 
health and safety 
Coordinate with the HSO on health 

and safety matters 

AUTHORITlBES 

Assign an HSO approved SSHO to 

the project and, if necessary, 
assign a suitably qualified 
replacement 
Suspend field activities if health 

and safety of  personael are 
endangered, pendmg further 
consideration by the HSO and/or 
CHSO 
Suspend a W-C individual from 

field activities for mfractrons of 
the HASP, pending an evaluation 
by the HSO, CHSO and/or 
Woodward-Clyde Group 
Incorporated (WCGI) and Safety 
Manager 

(404011 2020 0087 202lXOU2H&S RPTX2 22 95 11 1 lmX6) 
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TABLE 3-1 
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES 

(Conbaued) 

PEiRSQN I 
WCGI Health and Safety 
Manager 

Phil Jones 

~~ ~~~~ ~~ 

Adrrrrmster the Health and Safety 

Program 
Track health and safety regulations 

that affect W-C 
Maintain W-C records pertauung to 
medical surveillance, trainmg, fit 
testing, chemical exposure, and 
mcidents 
Update the W-C Health and Safety 

Manual 
Manage the W-C employee medical 

surveillance program 

and Safety Program 

Audit key aspects of the W-C Health 

Supervise CHSOs 

Implement improvements to the 
W-C Health and Safety Program 
Approve the health and safety 

qualifications o f  employees 
Establish employee traimng and 
medical surveillance procedures 
Approve or disapprove Health and 

Safety Plans 
Suspend work on any project that 

jeopardlzes the health and safety 
o f  personnel 

(4040~2020 0087 2021)(OW2H&S RPTX2 22 95 11 1 Im)(6) 
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TABLE 3-1 
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES 

(Continued) 

W-C Corporate Health and Safety 
Officer (CHSO) 

Karen Scudder 

Direct the implementation and 
coordination of  the Health and Safety 

Program of the Operating Group (or 
responsibility area) and provide 

recommendations for improvement of 

the program 
Determine the need for project 

Health and Safety Plans 
Maintain a high level of  

understanding regarding health and 
safety regulations affecting W-C 
Review and approve Health and 

Safety Plans 
Monitor implementation of  Health 

and Safety Plans 
Investigate reports o f  incidents or 

accidents and report to WCGI Health 
and Safety Manager 
Provide W-C employee health and 

safety training in the Operatmg 
Group, particularly refresher training 

~~ ~ 

Approve or disapprove Health and 

Safety Plans 
Direct Operating Unit HSO to 

prepare project Health and Safety 

Plans 
Access and review W-C project 

files 
Dnect changes in personnel work 

practices to improve health and 
safety o f  employees 
Remove mdividuals from project, 
if their conduct jeopardizes theu 

health and safety or that o f  
coworkers 
Suspend work on any project that 

jeopardizes the health and safety 

o f  personnel involved 

(4040.2020 0087 ZOZlXOUZH&S RPTX2 22 95 11 1 lm)(6) 

\ 



Rocky Flats Environmental Document No MER-95-001 1 
Technology Site Secbon No 
OU-2 Trenches and Mound Site Page 8 of 80 
Charactenzabon Site Health and Effecbve Date 
Safety Plan Organizabon Environmental Restorabon Program Div 

' a  

D e t e m e  whether an accidental 

TABLE 3-1 
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES 

(Continued) 

PERSON RESPUNSIBEEILITIES AUTH€3RI"IES 

I exposure or injury ments a change in 

the affected individual's work 

assignments and whether changes in 

work practices are requlred 

regard to health and safety 

equipment needs 
Supervise HSOs through the matnx 

I 
Coordmate Operating Units with 

management system in Cooperation 

with the Operating Unit Manager 

(4040.2020 0087 2021XOUZH&S RF'TXZ 22 95 11 1 lun)(6) 
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TABLE 3-1 
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES 

(Conbnued) 

PEBSON 

W-C Operating Unit Health and 

Safety Officer @SO) 

Kathleen Fischer 

RESPONSIBILITIES 
~ 

Admnister the Health and Safety 
Program within the Operatmg Unit 
Maintain a workmg understanding of  
key government health and safety 
regulations and W-C health and 
safety policies 
Interface with project managers 
concerning health and safety 
Report to CHSO on health and safety 
matters 
Develop or review, approve or 
disapprove project Health and Safety 
Plans pnor to submittal to the CHSO 
for review 
Conduct W-C staff traming and 
onentation on health and safety- 
related activities 
Appoint or approve SSHOs 
Monitor compliance with Health and 
Safety Plans and conduct site audits 
Assist project managers in obtaining 
required health and safety equipment 
Approve personnel to work on 
hazardous waste management 
projects with regard to medical 
examinations and health and safety 
training 

concerns regarding health and safety 
Answer employee questions and 

AUI"URI'€€ES 

Suspend work or otherwise l m t  
exposures to personnel, if health 
and safety nsks are unacceptable 
Direct personnel to change work 
practices, if existmg practices are 
deemed to be hazardous to health 
and safety o f  personnel 
Remove personnel from projects, 
i€ their actions or conditions 
endanger their health and safety, 
or the health and safety of  co- 
workers 

(404- 2020 0087 2021XOU2HaS RPTX2 22 95 I 1  1 lun)(6) 
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TABLE 3-1 
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES 

(Conbnued) 

PERSON 

W-C Site Safety and Health 
Officer (SSHO) 

Bob Lahn 

Drrect health and safety activities on 
site 
Immediately report all safety-related 
incidents or accidents to the HSO 
and the Project Manager 
Assist Project Managers in all 
aspects of implementlng Health and 
Safety Plans 
Mamtain health and safety 
equipment on site 
Implement emergency procedures, as 
requrred 
Review certificationdmedical 
surveillance status of all site 
personnel prior to site access 
Maintain health and safety records 
for W-C and subcontractor personnel 
on site (including medical 
examinations, training, compliance 
agreements, and incidentlaccident 
reports) 

Temporanly suspend field 
activlties if heafth and safety of 
personnel are endangered, pendmg 
further consideration by the HSO 
and/or CHSO 
Temporanly suspend a W-C 
individual from field activities for 
infractions of  the Safety and 
Health Plan, pendmg an evaluation 
by the HSO and/or 
CHSO 

(4040s 2020 0087 202lXOU2H&S RPTX2 22 95 11 1 lunX6) 
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TABLE 3-1 
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES 

(Conbnued) 

PERSON 

W-C Health and Safety Specialist 
WSS) 

Bob Lahn 

~~~ ~~ 

Conduct surveys and document the 
results, as required by the 
Environmental Management 
Radiological Guidelines (EMRGs), 
the HSP, and the Rocky Flats Site- 
Wide Standard Operatmg Procedures 
(SOPS) 

Specialist in-Traimng (HSST) dmng 
field activities 
Countersign all reportdforms 
completed by the HSST 
Forward completed survey reports 
forms to the SSHO 
Notify the SSHO of  hazard levels 
requinng access controls not already 
established or levels exceeding an 
established action level 
Control access and advise all 
personnel when radiological 
precautions are required 
Complete performance and 
operational checks required for 
radiation instruments and make 
entnes in the Instrumentation Field 
Log Book 

Supervise Health and Safety 

AUTHORITIES 

Temporanly suspend field 
activities, if health and safety o f  
personnel are endangered, pendmg 
further consideration by the HSO 
and/or CHSO 
Temporanly suspend an individual 
from field activities for &actions 
o f  the Health and Safety Plan, 
pendmg an evaluation by the HSO 
and/or CHSO 
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TABLE 3-1 
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES 

(Continued) 

PERSON 

Health and Safety Technician 
(HST) 

As Assigned by the Site Manager 
and Project Manager in 
concurrence with the HSO 

R E S P O N S ~ ~ I T ~ S  

The HSTs shall assist the SSHO in 
implementing site Health and Safety 
Plans An HST will be present (in 
the immediate vicinity) d u n g  all 
activities involving dnllmg, 
trenchmg. or sampling of wastes or 
soils None of  these activities shall 
be permitted in the absence of an 
HST 
Ensure that each individual within 
hisher jmsdiction complies with the 
provisions of  the HASP 
Provide on-site au momtonng d m g  
field activities 
Audit safety practices used by on-site 
teams 
Communicate with command post 
for on-site activities 
Supervise decontammation, momtor 
workers for heat or cold stress, and 
distribute health and safety 
equipment 
Document safety practices 
Initiate appropriate emergency 
procedures 

The health and safety techcian 
shall have the authonty to stop 
work m case of  an imrmnent 
safety hazard or potentially 
dangerous situation After 
stoppmg work, the health and 
safety technician shall tmmediately 
consult the SSHO 

(40400 2020 0087 202lXOU2H&S RF'TX2 22 95 I I  Ilm)(6) 
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Art Gwt 

Rock Powsll 

TABLE 3-2 
PROJECT PHONE LIST 

W-C Task Mumger/Sttc Manager 966-8022 

W-C S~nple/D& M m ~ e i  796-4623 I 
Plcm Gyod 

To be detmnmed 

Dave Nicholson 

- 
w-c h g  oeologut 740-3993 

w-c hg oeologut 740-2700 

w-c Rlg Geologist 740-3827 

Doug Schroer 

Bob Hmcmuvl 

To be detcrmmed 

(4040 2020 0087 202l)(OU2H&SF 3 2) (2/15/95 4 04 pm)(I) 

W-C HST 740-2679 

W-C HST 740-2656 

W-C HST 740-2700 
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FIGURE 3-1 
HEALTH AND SAFETY RELATED PROJECT ORGANIZATION 

w-c 
HSO 

I 

ER HSO 

EG&G 
PROJECT MANAGER 

PROJECT MANAGER/ 
ASSISTANT PROJECT MANAGER 

w-c 
SSHOlHSS . 

w-c 

EG&G Health & Safety Lrason 
EG&G Industrial Hygtene 
EG&G Rachologd Enpeenng 
EG&G Occupatmal Safety 

w-c 
SITE MANAGER 
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4.0 SITE INFORMATION 

4.1 BACKGROUND 

Rocky Flats is located northwest of Denver in central Colorado The facility consists of 
approximately 6,550 acres of federally owned land Major buildings are located wthin a 
security area of approximately 400 acres The secunty area is surrounded by a buffer zone 
of approximately 6,150 acres The enttre facility is roughly bounded by State mghway 93 

on the west, State Highway 128 on the north, Indlana Street on the east, and State Highway 
72 on the south (see Figure 4-1) 

Rocky Flats began operations in 1952 and is part of the nahonwde nuclear weapons 
development, production, and research complex currently administered by the Department of 
Energy (DOE) Primary production achvities included fabncaaon of nuclear weapons 
components from beryllium, plutonium, stunless steel, and uranium, assembly of components, 
and chemical recovery and punficabon of recyclable transuranic radionuclides The major 
classes of waste generated includes hazardous waste, radioactive waste, and mixed 
(radioactive and hazardous) waste 

4.2 TRENCHES AND MOUND SITE 

The followng sections provide the general locahon of the trenches and the Mound Site, brief 
description of the disposal practices at each trench and the Mound Site, data collected from 
previous investigations to characterize the sites, and a summary of the contaminants that have 
been detected in or around these Individual Hazardous Substance Sites (IHSSs) (DOE 1993) 
This informahon is based upon analyt~cal data from previous field invesbgabons 
Specifically, the data is from subsurface soil samples obtuned from boreholes dnlled along 
side Trench T-1, T-2, and T-4 through T-13 Analyhcal data from boreholes dnlled next to 
Trench T-3 reflects similar compounds and concentrahons as seen for Trenches T-1, T-2, and 
T-4 through T-13 However, data recently obtamed from dnlling into Trench T-3 shows the 

(4040. 2020 0087 202l)(OU2H&S RPTX2 22 95 1 1  1lunX6) 
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levels of contamination to be significantly higher wthin the trench boundanes The chemical 
concentrabons are listed in Table 6-1 The highest acbwbes detected for radionuclides are 
7 49 E'5 picoCunes per liter (pCiA) for gross alpha and 8 03 E'S pCiA for gross beta Work 
activibes for this project wll include intrusive activibes into Trenches T-1, T-2, and T-4 
through T-13 T-3 wll not be included in this program Therefore, these higher 
concentrabons of contaminants are used in this HSP to determine appropriate health and 
safety controls Figure 4-2 shows the location of Trenches T- 1 through T- 13 and the Mound 
Site 

4.2 1 Trench T-1 (IHSS 108) 

Trench T-1 (IHSS 108) is located north of the Central Avenue, west of the inner east gate, 
southeast of the Protected Area (PA) fence, and south of the Mound Site (Figure 1 1-3) One 
hundred twenty-five drums containing depleted uranium chips, hydraulic oil, and carbon 
tetrachloride (CCl,) were disposed of in Trench T-1 from 1954 to 1962 Some of the drums 
contained metal turnings still bottoms (residue from a disbllabon process), cemented cyanide 
waste, and copper alloy 

Data from Trench T-1 does not show elevated levels of VOCs, SVOCs, pestmdes, 
polychlonnated biphenyls (PCBs), or metals Slightly elevated activibes of amencium-24 1 
(Am-24 1) and plutonium-239/240 (Pu-239/240), which decrease wth depth, were detected 
in Trench T-1 or in the surface or near surface soils around Trench T-1 However, drums 
contruning pyroforic uranium are believed to have been disposed of in Trench T-1 Due to 
hazards associated wth drilling through pyroforic uranium, intrusive methods to be used at 
Trench T-1 wll be evaluated based on the results of the electromagnebc geophysical survey 
(DOE 1993) 

(4040s 2020 0087 2021)(OU2H&S RF'TXZ 22 95 I 1  1 lunX6) 
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4.2.2 Trench T-2 (IHSS 109) 

Trench T-2 (IHSS 109) is located approximately 100 feet south of the 903 Pad (Figure 1 1-3) 
The HRR states that the trench was open and nonradroachve solvents were dumped into 
Trench T-2 in 1969 and 1970 The solvents that may have been dumped include 
tetrachloroethene (PCE) and tnchloroethene (TCE) In addihon to solvent dumping, thinner 
and small quanaaes of construchon-related chemicals were reportedly disposed of in Trench 
T-2 The dimensions of Trench T-2 are believed to be approximately 20 feet long, 10 feet 
wde, and 5 feet deep 

Trench T-2 (IHSS 109) contains PCE, TCE, and other VOCs that may have been transported 
to the surrounding subsurface soil Pofyaromatic hydrocarbons (PAHs) were detected at 
depths of 44 feet and greater PAHs were not detected above the contract required 
quantitation limit (CRQL) in samples collected at depths less than 44 feet bgs Arsenic, 
cadmium, and barium exceeded the background screening levels (BSLs) of the background 
mean plus two standard deviations in samples collected from w h i n  Trench T-2 In general, 
the activity of Am-241 and Pu-239/240 decreased wth depth (DOE 1993) 

4.23 Trench T-4 (IHSS 111.1) 

Trench T-4 (IHSS 1 1 1  1) is located east of Trench T-3, south of South Walnut Creek, and 
north of Central Avenue (Figure 1 1-3) The depth of Trench T-4 is estimated to be between 
5 and 10 feet Sanitary sewage sludge contaminated wth uranium and plutonium, flattened 
drums contaminated wth uranium, and uranium-contaminated asphalt planking from the solar 
ponds were reportedly buried in Trench T-4 from 1954 to 1968 

Elevated concentrations of PCE and TCE are present in Trench T-4 The concentrabons 
decrease wth depth There are PAHs in the 2-to 8-foot sampling interval which is located 
wthin Trench T-4 Aroclor- 1254 and 4,4'-d1chlorod1phenyltrichloroethane (4,4'-DDT) were 
detected in one sample from Trench T-4 Metal contaminants include arsenic, cadmium, 

(4040s 2020 0087 2021XOUZH&S RFTX2 22 95 11 IlunX6) 
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chromium, copper, mercury, lead, silver, and zlnc Radionuclide contaminants include 
Am-241, Pu-239/240, U-233,-234, U-235, and U-238 The metal and radionuclide 
contaminants are believed to be limited to the trench and do not appear to have migrated 
vertically (DOE 1993) 

4.2.4 Trench T-5 (IHSS 111.2) 

Trench T-5 (IHSS 1 1 1  2) is located south of Central Avenue, west of the East Spray Field, 
north of Trench T-6, and northeast of Trench T-9 (Figure 1 1-3) Sanitary sewage sludge 
contaminated wth uranium and plutonium, and flattened drums contaminated wth uranium 
were reportedly buned from 1954 to 1968 

The analytical results show that potenbal contaminants are limited to VOCs in Trench T-5 
Low concentrabons of 1 ,l , l  -TCA and 1,2-DCA are present in the subsurface soils at Trench 
T-5 (DOE 1993) 

4.2 5 Trench T-6 (IHSS 1 1 1 3 )  

Trench T-6 (IHSS 1 1  1 3) is located south of Trench T-5, west of the East Spray Fields, north 

of Trench T-7, and east of Trench T-9 (Figure 1 1-3) The trench IS esbmated to be 
approximately five to ten feet deep Sanitary sewage sludge contaminated wth uranium and 
plutonium, and flattened drums contaminated with uranium were reportedly buned from 1954 
to 1968 

The analytical data collected from Trench T-6 showed that low concentrahons of total xylenes 
and low activities of Pu-239/240 may be present in the subsurface soils (DOE 1993) 

(4040s 2020 0087 2021XOUZHBS RPTX2 22 95 11 IlomX6) 



a 

I 

a 

Rocky Flats Environmental Document No MER-95-001 1 
Technology Site Secbon No 
OU-2 Trenches and Mound Site Page 19 of 80 
Charactenzabon Site Health and Effectwe Date 
Safety Plan Organizabon Environmental Restorabon Program Div 

4.2.6 Trench T-7 (IHSS 111.4) 

Trench T-7 (IHSS 1 1  1 4) is located south of Trench T-6, west of the East Spray Fields, north 
of Trench T-8, and east of Trench T-9 (Figure 1 1-3) Sanitary sewage sludge contaminated 
wth uranium and plutonium was reportedly buried between 1954 and 1968 

Low levels of 1,2-DCA and total xylenes are present in Trench T-7 soils Elevated levels of 
Am-241 and Pu-239/240 were observed in Trench T-7 (DOE 1993) 

4.2.7 Trench T-8 (IHSS 1115)  

Trench T-8 (IHSS 1 1  1 5) is located south o f  Trench T-7, west of the East Spray Field, north 
of Woman Creek, and east of Trench T-9 (Figure 1 1-3) Sanitary sewage sludge 
contaminated wth uranium and plutonium, and flattened drums contaminated wth uranium 
were reportedly buned from 1954 to 1967 

Low concentrations of 1,2-DCA are present in Trench T-8 Elevated concentrabons of lead 
in the near-surface soils may be indicatwe of contaminabon in Trench T-8 Pu-239/240 
contaminabon may be present at low activities wthin Trench T-8 (DOE 1993) 

4.2.8 Trench T-9 (IHSS 111.6) 

Trench T-9 (IHSS 1 1  1 6) is located southwest of Central Avenue, west of Trench T-7, and 
north of Woman Creek (Figure 1 1-3) Sanitary sewage sludge contaminated wth uranium 
and plutonium, and flattened drums contaminated wth uranium, scrap metal, and junk were 
reportedly buried from 1954 to 1968 

The analytical data for Trench T-9 indicate that 1,2-DCA and total xylenes were detected in 

the subsurface soils PAHs and Aroclor-1254 were detected in the upper eight feet 
Infrequent detections of metals exhibiting low concentrabons only slightly above the BSLs 
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were observed in samples from Trench T-9 Low achvihes of Pu-239/240 contaminabon 
appear to be present in Trench T-9 (DOE 1993) 

4.2.9 Trench T-10 (IHSS 111.7) 

Trench T-10 (IHSS 11 1 7) is located north of Central Avenue, east of Trench T-11, and south 
of Trench T-4 (Figure 1 1-3) Trench T-10 was reportedly used for the bund of sanitary 
sewage sludge contaminated wth uranium and plutonium In addihon to the sludge, flattened 
drums contaminated wth uranium were reportedly disposed of in Trench T-10 between 1954 
and 1968 (DOE 1993) 

4.2.10 Trench T-11 (IHSS 111.8) 

Trench T-11 (IHSS 111 8) is located north of Central Avenue, west of Trench T-10, and 
south of Trench T-3 (Figure 1 1-3) Sanitary sewage sludge contaminated wth uranium and 
plutonium, flattened drums contaminated wth uranium and plutonium, and plutonium- and 
uranium-contaminated asphalt planking from the solar ponds were reportedly buned in Trench 
T-1 1 from 1954 to 1968 

The analybcal data collected from Trench T-1 1 indicate that l,l,l-TCA was detected in the 
subsurface soil Samples wth elevated VOC results were collected below high groundwater 
level, therefore the presence of other VOC contaminants may be associated wth  the 
contaminated upper hydrostrabgraphic unit (UHSU) groundwater in this area Low-level Pu- 
239/240 contamination may also exist in Trench T-11 (DOE 1993) 

4.2.11 Trench T-12 

Trench T-12 is located east of the inner east guard station and south of Trench T-13 (Figure 
1 1-3) It is now partially covered wth asphalt or base material of the east access road The 
HRR states that this trench is estimated to be about ten feet deep and pnmmly contams 
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sewage sludge This sewage sludge is believed to contam uranium and plutonium 
contaminabon Flattened drums may also be present in this trench Elevated activibes of 
Am-241 and Pu-239/240 exist in the surface soils or near surface soils around Trench T-12 
(DOE 1993) 

4.2.12 Trench T-13 

Trench T-13 is located approximately 500 feet east northeast of the inner east guard stabon 
and south of IHSS 1 1 1  8 (Figure 1 1-3) Aenal photographs indicate that it was open 
between 1966 and 1967 It is now entirely covered by asphalt or base matenal as part of the 
northern extension of the east access road, which was built in 1968 The total length of the 
trench is approximately 250 feet The aenal photos indicate that it was filled wth dark grey 
matenal, which may be sewage sludge No source boreholes were dnlled into Trench T-13, 
since this trench was not idenbfied unhl the preparabon of the HRR and after the OU-2 field 
work had been completed However, previous process knowledge suggests that Trench T-13 
contamed the same types of waste as the other nearby trenches (DOE 1993) 

4.2.13 Mound Site (IHSS 113) 

The Mound Site (IHSS 113) is located north of Trench T-1 (IHSS 108), east of the PA fence, 
south of South Walnut Creek, and west of the inner east gate (Figure 1 1-3) The Mound Site 
was reportedly used as a disposal site between 1954 and 1958 for drums contaming depleted 
uranium- and beryllium-contaminated hydraulic oil and CC14 Records indicate bund of 
drums in this site, some of which were also contaminated wth ennched uranium and 
plutonium, and PCE Drums were removed from the site in 1970 

Analytical data collected to date from the Mound Site indicate the presence o f  PCE and TCE, 
wth increasing concentrations to a depth of approximately 20 to 30 feet, and then decreasing 
concentrations below that depth The PAH, fluoranthene, is present in near-surface samples 
The PCB, Aroclor-1254, was detected in two near-surface soil samples Elevated achvibes 
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for Am-241 and Pu-239/240 in the near surface samples indicate surface or near surface 
waste-related radionuclide contaminahon in the Mound Site (DOE 1993) 
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50 SCOPE OF WORK 

This HASP covers acbvihes associated wth the OU-2 Trenches and Mound Site 
Charactenzaaon The sampling and investigative actmoes are descnbed in detad in the work 
plan and in the Rocky Flats Environmental Restoratron Program Standard Operatmg 
Procedures (SOPS) The followng sections summmze the sampling and inveagatwe 
activibes 

5.1 TASK 1 - MOBILIZATION 

This task includes setting up support facilities in the designated area wthin the Contractor's 
yard Temporary offices, storage traders, and sanitary facilibes wll be supplied by Rocky 
Flats Rocky Flats wll also supply a shower facility for crews to complete the 
decontaminabon process at the end of the shift as appropnate Power and potable water wll 
be provided for the support faciliQes 

5.2 TASK 2 - NON-INTRUSIVE GEOPHYSICS 

The location and boundanes of Trenches T-1, T-2, and T-4 through T-13 w11 be determined 
by reviewng historical aerial photographs and using geophysical methods The geophysical 
methods selected for this purpose include electromagnetics (EM) and ground penetratmg radar 

(GPR) 

The EM survey wll pnmanly be used to locate metal objects in the trench, to locate possible 
drums or other debns dunng intrusive activity, and to potenbally idenbfl trench matenals 
from undisturbed areas As resolubon of EM results are only accurate to wthin a few feet, 
GPR wll be employed to augment the EM data to locate the trench walls wth greater 
accuracy 
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5.3 TASK 3 - SOIL GAS SURVEY 

A direct push rig w11 be used for collecbon of soil gas through probes placed in the trenches 
Soil gas wll not be sampled at the Mound Site The survey wlI begin wth a gnd over each 
trench to guide subsequent soil sampling Soil gas survey samples w11 be collected at two 

depths (5 and 10 feet bgs) at each sampling locaaon Soil gas samples w11 be extracted and 
screened in the field for total VOCs using a portable flame ionizaaon detector (FID) and a 
photoionization detector (PID) to identify a VOC high concentration area Ten percent of the 
samples wll be sent to an off-site analytical laboratory for confinnabon VOC analyses 

5.4 TASK 4 - SUBSURFACE SAMPLING 

Subsurface matenal samples (including soil, sludge, or liquids) w11 be used to confirm VOC 
high concentration areas as well as characterize subsurface contaminant condibons in each 
trench using a direct push rig Four boreholes wlI be drilled and sampled in the Mound Site 
to an approximate depth of 15 feet using hollow-stem auger dnlling Conanuous core 
samples w11 be collected in each VOC high concentraaon area to a depth of approxlmately 
10 feet, wll be visually logged and wll be screened using a portable FID and/or PID and 
hand held radiation detectors to identify VOC and radionuclide contaminated intervals In 
addition to the samples collected for chemical charactenzabon, soil samples wdl be collected 
from selected intervals for testmg for geotechnical and geochemical parameters 

5.5 TASK 5 - DECONTAMINATION 

Decontaminabon at Rocky Flats is designed to eliminate the transfer of contaminaaon from 
one site to another, and to reduce the possibility of personnel coming into contact wth 
contamination Decontaminabon wdl include 
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0 Personnel 
0 General Equipment 
0 Heavy Equipment 

Refer to Rocky Flats ERPDM Operaang Procedures FO03, FO04, and F006 for 

decontaminaaon procedures and FO 05 and FO 07 for the handling of decontaminaaon and 
nnse water 
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6.0 HAZARD ASSESSMENT 

6.1 CHEMICAL HAZARDS 

Table 6- 1 presents the physicochemical characterisbcs for the chemicals of concern (COCs) 
at this site and their respecbve exposure limits The Permissible Exposure Limit -Time 
Weighted Average (PEL-TWA) and the Threshold Limit Value - Time Weighted Average 
(TLV-TWA) are defined as the concentrabon of a chemical in a r  to which nearly all workers 
can be repeatedly exposed, day after day, for a normal 8-hour workday and a 40-hour 
workweek, wthout adverse effect If presented, the exposure limits are the most recent 
published values Matenal Safety Data Sheets (MSDS) for the primary COCs are included 
in Appendix B 

The pnmary exposure pathways of  concern for the COCs at this site are inhalaaon of  
contaminated particles or vapors and skin absorpbon The majonty of  the COCs are VOCs 
at normal ambient temperatures and could volabze Air monitonng wll be performed to 
reduce the potential for exposure (Section 8 3) The COCs could also become rurborne in the 
breathing zone as a result of  dust-generatmg activities Dust suppression techniques (1 e ,  
water mistmg) shall be used as required to reduce urborne exposures 

Personnel may be exposed to accidental ingesbon of contaminants by hand to mouth contact 
after contact wth contaminated materials Ingesbon of  contaminants wll be controlled on 
the site by specific prohibitions (Section 8 6 7) and requirements for decontamination (Secbon 
8 5  1) 

Skin and eye contact wth some of the consbtuents at the site may cause skin or mucous 
membrane irritation Many of those constituents can be absorbed into the bloodstream 
through the skin or eyes Any body area which comes in contact wth contaminated matenals 
wll be washed wth soap and rinsed immediately 
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6.1.1 Volatde Organic Compounds (VOCs) 

CCl,, PCE, TCE, 1 ,1, 1 -tnchloroethane (1,1,1 -TCA), xylenes, chloroform, 1,2-dichIoroethane 
(1,2-DCA), and methylene chlonde are the major VOCs of concern based upon site history 
and analytmd results (DOE 1993) The primary exposure route to these VOCs is inhalahon 
of vapors Common uses and symptoms of exposure to the VOCs of  concern are as follows 

e PCE is used as a solvent and a degreaser Symptoms of inhalafion exposure 
include irntahon of  the eyes, nose, and respiratory tract, nausea and vomitmg 
PCE targets the central nervous system (CNS), liver and kidney 

Carbon tetrachlonde is used as a solvent It is regarded as highly toxic 
Symptoms of inhalation exposure include imtabon of the eyes, nose and 

throat, dimness, mental confusion and incoordinabon It is suspected to be 
a carcinogen Carbon tetrachlonde targets the CNS, liver, kidney and lungs 

e TCE is used as a solvent, degreaser and for chemical synthesis Symptoms of 
exposure include headaches, dimness, nausea and vomibng, respiratory tract 
irntabon and ventncular fibnllabon TCE target the liver, kidney and CNS 

1,1,1-TCA is used as a degreaser, solvent and for dry cleaning Symptoms of 
exposure include headaches, dtmness, incoordination, narcosis and slowed 
heart beat Prolonged skin exposure can result in defattmg dermabbs l , l , l -  
TCA targets the CNS, liver and kidney 

e Xylenes refers to total xylenes which includes the 0-, m- and p-isomers 
Xylenes are used as solvents, in pants and lacquers, as a degreaser and for 
chemical synthesis Symptoms of exposure include conjunctivitis, irritation of 
the nose and throat, headaches, vertigo, narcosis and nausea Prolonged skin 
exposure can result in defattmg dermaoas Xylenes target the CNS and liver 
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e Chloroform is used as a cleaning agent and solvent and for pharmaceutxals 
Symptoms of exposure include imtation of the eyes, nose and respiratory tract, 
dimness, mental confusion and narcosis Chloroform targets the CNS, liver, 
kidney and heart, and is a suspect human carcinogen 

b 1,2-DCA is used as a degreaser, pant remover, solvent and for chemical 
synthesis Symptoms of exposure include 
dimness, mental confusion, abdominal pan, respiratory tract irntabon and 
narcosis 1,2-DCA targets the CNS, liver and, i f  ingested, the gastrointestinal 
tract 

It is regarded as highly toxlc 

0 Methylene chlonde is used as a degreaser, solvent, and extractant Symptoms 
o f  exposure include irntabon of the eyes, headache, nausea, hmness, and 
poor concentration Methylene chlonde targets the CNS, and is metabolized 
to carbon monoxide, which then forms carboxyhemoglobin Methylene 
chlonde is a suspect human carcinogen 

6.1.2 Polycyclrc Aromatic Hydrocarbons 

PAHs anticipated at these sites include benzo(a)pyrene, benu>(a)anthracene, 
benzo(b)fluoranthene, indeno( 1,2,3-cd)pyrene and others wth similar charactenstm PAHs 
have low vapor pressures and wd1 not present a vapor inhalat~on hazard They may, however, 
be bound to soil particles and inhaled wth arborne dusts Dermal exposure to these 
compounds may cause health effects Some of  the constituents of PAHs are known 
carcinogens For compound-specific information, see Table 6- 1 

6.1.3 Polychlorinated Biphenyls (PCBs) 

PCBs are a probable carcinogen PCBs anticipated at these sites include Aroclor 1254 They 
are potent liver toxins and have low acute toxicity, but can accumulate in fatty tissue leading 
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to delayed health effects Exposure to these chemicals may occur through the dermal route 
i f  workers are in direct contact wth soil or materials contaming PCBs Ingemon of PCBs 
is possible, however, the probability of this route of exposure is greatly reduced by good 
personnel hygiene practices Due to the low vapor pressure of PCBs, inhalabon of  vapors 
is not a probable route of  exposure Inhalabon of  PCBs bound to dust pmcles is possible, 
however, the probability o f  exposure is low 

6.1.4 Metals 

Arsenic 

Arsenic is a toxic heavy metal Exposure to arsenic compounds targets the liver, kidneys, 
skin, lungs and lymphabc system Symptoms of exposure include dermatrtrs, ulceratron of 
the nasal septum, hyperpigmentabon of the skin, and degenerabon of  the penpheral nervous 
system Exposure to arsenic at these sites is 
expected to be limited to inhalation of  dust partxles contaming arsenic However, the 
probability of exposure is low 

Arsenic is considered to be a carcinogen 

Barium 

Barium is a metal that is usually used in a soluble form for indusmal purposes The soluble 
compounds are regarded as highly toxic Symptoms of exposure to the soluble salts include 
irritation of  the eyes and mucous membranes Exposure to the insoluble compound may 
result in a pneumoconiosis wth cough Exposure to bmum at these sites is expected to be 
limited to inhalation of dust particles contining bmum However, the probability o f  
exposure is low 
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I .  

Bervllium 

Beryllium is a metal used as an alloy and in ceramic products It is regarded as highly toxlc 
and is a suspect carcinogen Symptoms of acute exposure include chemical pneumonibs, 
cough, chest pans, fabgue and rales Chronic exposure is not anbcipated at these sites and 
is expected to be limited to inhalabon of dust parhcles contaming beryllium However, the 
probability of exposure is low 

Cadmium 

Cadmium is a metal wth a vanety of industnal uses Warning properties for cadmium dusts 
and fumes are considered "inadequate" Exposure to cadmium dusts targets the respiratory 
system, blood, kidneys, and prostate Symptoms of chronic and acute exposure include 
shortness of breath, coughing, bghtness in chest, p a n  below the sternum, fluid accumulabon 
the lungs, headaches, chills and muscle aches, nausea, diarrhea, loss or impamnent of the 
sense of smell, emphysema, and anemia Cadmium is considered a carcinogen Exposure 
to cadmium at these sites is expected to be limited to inhalation of dust parhcles contaming 
cadmium However, the probability of exposure is low 

Chromium 

Chromium is a metal which occurs in tnvalent and hexavalent forms, and is used for alloys, 
stamless-steel, and protecbve coabngs Different chromium compounds have strong and 
varied colors Exposure to chromium compounds targets the respiratory system and 
symptoms include fibrosis of the lungs Hexavalent chromium is considered a carcinogen 
Exposure to chromium at these sites is expected to be limited to inhalabon of dust particles 
contuning chromium However, the probability of exposure is low 
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Lead is a fsurly common metal wth a vanety of indwtnal applications The gastrointeshnal 
tract, central nervous system, kidneys, reproductwe system, blood, and gums are targets of 
lead exposure Symptoms of exposure include lassitude, insomnia, consbpabon, abdominal 
pan,  colic, anemia, hypertension, anorexia, low body weight, malnutntion, pallor, tremors and 
paralysis o f  the m s t  Exposure to lead at these sites is expected to be limited to inhalabon 
of dust partdes containing lead However, the probability of exposure is low 

Mercum 

Mercury is a metal that can be found as an organic and inorganic compound Organic 
mercury compounds are found as colorless liquids and are used for anbfouling pmnts, 
antseptics, germicides and chemical synthesis and occur as aryl or alkyl compounds The 
alkyl compounds are regarded as more hazardous than the aryl compounds Symptoms of 
exposure to both include ataxia, hemng and vision disturbance, nausea, vomitmg, and skin 
burns The routes of exposure can be ingeshon, inhalabon, and skin absorption Mercury 
targets the kidneys, eyes, skin, and CNS Inorganic mercury compounds are found in vmous 
textures and colors, the metal is found as a silver liquid Inorganic mercury and compounds 
are used in battenes, electrical swtches, metal plabng and pants Symptoms of exposure to 
inorganic mercury and compounds include chest pans, headaches, fatigue and eye and skin 
irntatron Target organs are the same as for organic mercury compounds wth the addition 
of the respiratory system Routes of exposure can be ingestion, inhalation and skin 
absorption Exposure to mercury at these sites is expected to be limited to inhalabon of dust 
partxles contsuning mercury However, the probability of exposure IS low 

Silver 

Silver is a metal used as an alloy and for chemical synthesis Symptoms of exposure to silver 
salts include conjunctivitis, respiratory tract irntabon and skin bums Exposure to silver at 

(4040.2020 0087 2021XOU2H&S RPTX2 22 95 I I  Ilm)(b) 



‘ 0  Rocky Flats Environmental Document No RF/ER-95-0011 
Technology Site Secbon No 
OU-2 Trenches and Mound Site Page 34 of 80 
Charactenzation Site Health and Effecttve Date 
Safety Plan Organizatton Environmental Restoration Program Div 

these sites is expected to be limited to inhalabon of dust particles contaming silver 
However, the probability of exposure is low 

6.2 RADIOLOGICAL HAZARDS 

Current information about the OU-2 area indicates the presence of above-background and 
variable concentrabons of the radionuclides Am-241, Pu-239/240 and possibly isotopes of 
uranium in surface soil The trenches and mound site locabons involved in this project would 
be subject to this surface soil contamination 

Above-background concentrations of Am-24 1,  Pu-239/240, uranium-233/234 (U-233/234), U- 
235 and U-238 have been identtfied in subsurface soils for the trenches and mound site 
locations Occasional above-background concentrabons also have been identtfied for the 
radionuclides radium-226 (Ra-226), Ra-228, tntium (H-3), cesium-13 7 (Cs- 137), and 
strontium-89,90 (Sr-89,90), however the frequency of detectton and/or pattern of distnbution 
for these latter nuclides indicates that their presence may reflect the vanabon of background 
radioactivity 

Alpha, beta, x and/or gamma radiations are emitted by one or more o f  the radionuclides 
identified above for surface and subsurface potentml contaminants Alpha radiabon 1s non- 
penetrabng and is an internal hazard (1 e ,  hazardous only i f  the radioactwe matenal emimng 
the radiation IS taken into the body) Beta radiabon is moderately penetrating and is both an 
internal hazard and an external hazard (1 e ,  the radoactive matenal is outside the body) to 
near-surface tissue such as the skin and the lens of the eyes Gamma and x radiation can be 
highly penetrattng and are both an internal hazard and an external hazard to the whole body 

a 
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The pnmary radiological hazard associated wth this project is from the alpha radiabon that 
could be associated wth an intake of Am-241 or Pu-239/240 through inhalation, ingesaon, 
or injemon into a wound Of these three pathways, inhalaaon and ingesbon would be the 
most important Dermal absorption would not be a significant pathway for the radionuclides 
involved 

At the radionuclide concentrabons that have been measured at the work area, high radiatron 
doses, which could result in acute radiabon effects, would not occur The pnmaxy hazard 
associated wth low radiaoon doses is a possible increased nsk of cancer An increased nsk 
of adverse hereditary and in utero exposure effects also may be associated wth low radiabon 
doses The risk of intake of radioactive matenals through inhalabon is low and can be further 
minimized by avoiding unnecessary soil disturbance and resuspension Full face tur 
partrculate respiratory protecbon is required if arrborne radioactwity concentrabons exceed 
prescnbed threshold levels The nsk of intake through ingesbon also is low and can be 
further minimized by followng good hygienic practices such as weanng gloves, washing 
hands after working in contaminated soil areas, and not smoking, dnnking, or eatrng in and 
around the contaminated areas 

Histoncal records indicate the possibility that pyrophoric uranium chips have been disposed 
in Trench T-1 Intrusive activities in Trench T-1 could present a fire hazard from this 
matenal If the geophysical surveys confirm drums exist in Trench T-1, no intrusive 
actavities are to be performed without an addendum reassessing the hazards and controls 
for this work. 
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6.3 PHYSICAL HAZARDS 

63.1 Drilling 

Personnel should be aware of wnd direchons and attempt to coordinate field actwhes and 
gasoline-powered equipment so that exhaust fumes and chemical vapors are located 
downwnd from work areas 

The hazards involved unth the use of dnll ngs are significant and include the hazards of 
pinch points, entrapment in machinery, impact from moving parts, fahgue, electrocubon from 
lightening, overhead wres or buned ublifies and improper operabons Using hand tools, 
moving the rig, and conduchng required repairs can increase physical nsks Working wth 
and around a drill ng can involve a high nsk of serious injury or death 

6.3.2 Norse Exposure 

Work at these sites wll be conducted with high noise levels from dnll ngs Excessive noise 
exposure can cause both temporary and permanent effects on heanng The temporary effects 
of excessive noise include nnging in the ears, interference wth communication, and heanng 
threshold changes The effect of long-term excessive noise includes varying degrees of noise 
induced heanng loss Regulations require that heanng protecbon be used when noise levels 
exceed 85 decibels (&A) averaged over an 8-hour day Heanng protechon is required at this 
site for exposures of greater than 85 &A for any length of bme In the absence of 
instrumentahon, an appropriate rule of thumb is that when normal conversation is difficult 
at a distance of 2 to 3 feet, hemng protechon is required However, noise monitonng wll 
be performed (see Section 8 3) to determine employee exposure 
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6.3.3 Heat and Cold Stress 

Warm temperatures and high humidity could occur dunng work at these sites Cold 
temperatures could also occur dunng work at these sites These environmental condibons 
increase the nsk of  heat or cold stress dunng field acbviaes Monitonng wll be conducted 
for exposure to heat and cold stress wlth the acbon levels and workhest regimen being based 
on the latest published values by the Amencan Conference o f  Governmental Industrial 
Hygienists (ACGIH) (Appendix C) 

6.3.4 Personal Protectwe Equipment (PPE) 

The PPE which may be required for some activibes (coveralls and respirators) places a 
physical stram on the wearer When PPE such as respirators, gloves, and protectwe clothing 
are worn, visibility, heanng, and manual dextenty are impsured The nsk of heat stress may 
increase depending on the level of PPE required 

6.35 Overhead Hazards 

Special precaubons must be taken when operating machinery (1 e ,  drill ngs) in the vicinity 
of overhead electncal power lines Contact wth electncity can shock, burn, and result in 
death All overhead electncal power lines are considered to be energized and dangerous 

6.3.6 Traf'fic Hazards 

Work activibes to be performed at Trenches T-13 and T-12 may be conducted on an 

established road presentmg a traffic hazard The requirements presented in Section 8 1 wll 
be followed to reduce the potential for employees to be exposed to traffic hazards 
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6.4 BIOLOGICAL HAZARDS 

Dunng field work at this site, personnel may encounter a wde vanety of  insects including 
bees, mosquitos, and spiders Field personnel are encouraged to use insect repellent when 
mosquitos are present 

Stings of  bees and wasps may cause serious allergic reactions in certtun individuals 
Personnel wth known insect allergies or sensitivibes should notifL the SSHO before field 
work begins 

Ticks are parasites that feed on the blood of an animalhuman host and can carry several 
severe diseases, the least severe bnnging several days of  fever and pan and the worst causing 
bran damage Specific precaubons for avoiding ticks and symptoms of exposure to bckborne 
diseases are presented in Appendix D 

Poisonous snakes or spiders may also be encountered on site Personnel should check for 
snakes before walking through grassy or debris-strewn areas Care should be taken when 
lifbng possible habitats of snakes and spiders such as debris and cover If a person is bitten 
by snake or spider, the victim shall be transported to the nearest emergency facility or 
hospital 

6.5 TASK BY TASK HAZARD ANALYSIS 

Table 6-2 presents a task by task hazard analysis for each location based on the hazards listed 
in the above sections The hazard evaluatton for each acttvity is based on the followng 
criteria 
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e Low - actrvities are likely to result in no exposure to hazards 

e Moderate - acbvitres are likely to result in hazard exposure below 
established exposure limits 

e High - acbvities are likely to result in hazard exposures near or above 
established exposure limits 

The locabons are categonzed as follows based on histoncal information for the trenches and 
mound site surface and subsurface contaminahon identrfied to date 

Trenches T-1, T-2 and T-4 - Locabon I 

e Trenches T-5 through T-9 - Locatron I1 

e Trenches T-10, T-11, Mound Site, - Locabon I11 

e Trenches T-12 and T-13 - Locabon IV 

Contractor's Yard - Locahon V 
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TABLE 6-2 \ 

TASK BY TASK HAZARD ANALYSIS 

Task 2 - Task 3 - T d t 4 -  
Location/ Task 1 - Non-intrusive So11 Gas subsurface Task 5 - 
Hazard Mobdmtion Geophysics Survey SamPM Decontanunabon 

Location I 
Chemcal 
Physical 
Biologcal 
Radiological 

Location II 
Chermcal 
Physical 
Biolog~cal 
Radiologd 

Location III 
Chemcal 
Physical 
Biological 
Radiological 

Location IV 
Chemcal 
Physical 
Biologcal 
Radiologcal 

Location V 
Chermcal 
Physical 
Biological 
Radiological 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

LOW 

LOW 

LOW 

LOW 

LOW 

LOW 

LOW 

Moderate 

LOW 

LOW 

LOW 

Moderate 

LOW 

LOW 

LOW 

LOW 

LOW 

LOW 

LOW 

LOW 

NA 
NA 
NA 
NA 

LOW 
Moderate 
LOW 

Moderate 

LOW 
Moderate 
LOW 

Moderate 

LOW 
Moderate 
LOW 
LOW 

LOW 
Moderate 
LOW 
LOW 

NA 
NA 
NA 
NA 

Moderate 
Moderate 
Low 

Moderate 

Mod=& 
Moderate 

LOW 

Moderate 

Moderate 
Moderate 

LOW 

LOW 

Moderrate 
Moderate 

LOW 

LOW 

NA 
NA 
NA 
NA 

LOW 

LOW 

LOW 

Moderate 

LOW 

LOW 

LOW 

LOW 

LOW 

LOW 

LOW 

LOW 

LOW 

LOW 

LOW 

LOW 

NA 
NA 
NA 
NA 
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7.0 GENERAL HEALTH AND SAFETY REQUIREMENTS 

All on-site employees who are required to work in the Exclusion Zone (EZ) (see Secbon 8 1) 

must obtam health and safety clearance by the W-C SSHO before beginning work at this site 

7.1 MEDICAL SURVEILLANCE 

Personnel assigned to field acbvities must partwpate in a medical surveillance program, in 

accordance wth 29 CFR 1910 120 (9, wth subsequent certification by an occupabonal 
physician of physical fitness and ability to perform assigned field work, including the ability 
to wear a respirator 

Workers on site for a specific limited task (e g , delivery personnel), and who are unlikely to 
be exposed to levels over the permissible exposure limits, can receive a minimum of  24-hours 
of  instruction on OSHA requirements 

Radiation dosimeters and bioassay testing w11 be furnished by Rocky Flats as necessary for 
personnel working on this project 

7.2 SAFETY TRAINING 

Employees shall not participate in field acbvities unbl they have been tramed to a level 
required by their job function and responsibility Tramers shall have received a level of 
traning higher than and including the subject matter of  the level of  instrucbon they are 
providing All trsuning and field experience shall be cemfied Trruning requirements are 
discussed below 
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7.2.1 40-hour Basic Training 

Personal assigned to field activifies must have completed the 40-hour basic health and safety 
traning required under 29 CFR 19 10 120 and have received 8-hour annual refresher trarning 
thereafter 

7.2.2 Three-day On-site Supemsion 

Personal assigned to field acbvibes shall be required to receive a minimum of 3 days of on- 
site traning under the supervision of a trzuned and expenenced supervisor On-site bme 
under supervision shall be documented 

7.2.3 Radrahon Safety Course 

All field employees shall be required to receive a Rocky Flats radiation worker safety course 
as appropriate for their level of work 

7.2.4 On-site Supervisor 

The on-site supervisor (site manager) must have completed the basic 40-hour traning course, 
3 days of on-site supervision, and at least 8 hours of specialized traning on managing 
hazardous waste operations The 8 hours of specialized traning shall include instrucbon 
covering the W-C health and safety program, employee traning program, personal protective 
equipment program, spill contanment procedures, and health hazard monitoring procedures 
and techniques 

7.2.5 Site Safety and Health Ofiicer (SSHO) 

The Site Safety and Health Officer must have completed the 40-hour training, 3-day onsite 
supervision, first a d  and cardiopulmonary resuscitation (CPR) traning 
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7.2.6 Health and Safety Technician (HST) 

The HST must have completed the 40-hour trluning, 3-day onsite supervision, first lud and 
cardiopulmonary resuscitabon (CPR) trluning 

7.3 SITE SPECIFIC SAFETY BRIEFING 

A site-specific safety briefing shall be conducted for all employees, including subcontractors, 
pnor to commencement of field activibes The followng topics wll be discussed at this 
meebng 

0 Names of health and safety personnel and alternates responsible for site health 
and safety 
Health and safety organization 
Hazards at the site 
Exposure risk 
Personal protective equipment to be used 
Personnel and equipment decontamination procedures 
Air monitoring 
Emergency procedures 

All field personnel must read a copy of  this Health and Safety Plan At the end of  the 
meeting, attendees should be informally quizzed to assess their understanding of  the health 
and safety requirements, and should sign a safety compliance agreement form stabng that they 
have read, understand, and agree to comply wth the provisions of the plan Anyone refusing 
to sign the form w11 be prohibited from working at the site 

If a new employee who has not gone through the site-specific safety orientation meebng is 
assigned to the site, the SSHO must present a similar bnefing to the new employee before 
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he or she participates in any field activibes 
compliance agreement form before beginning fieldwork at Rocky Flats 

All new employees must sign the safety 

7.4 ACCIDENT/INCIDENT REPORTING 

7.4.1 W-C Procedures 

In the event of an accident or incident, the SSHO wll immeQately nobe the W-C Project 
Manager, HSO, and CHSO Types of accidents or incidents that are considered reportable 
are 

a Illness resultmg from chemical exposure or unknown causes 
0 Physical injury, including an injury that does not require medical attention 
a Fire, explosions, and flashes resulting from acbvities performed by W-C and 

subcontractors 
e Infractions of  safety rules and requirements 
a Unexpected chemicalhadiological exposures 

Vehicular accident 
0 Property damage accidents 

Work wll be suspended to correct the cause of the accidenthadent and to modi@ this plan 
as necessary 

A W-C accidenthadent report form must be submitted to the Project Manager (PM) and 
HSO wthin 24 hours of occurrence 
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7.4.2 Rocky Flats Procedures 

The SSHO wll notie the W-C Project Manager, the Rocky Flats Environmental Restorahon 
(ER) Health and Safety Officer, the Rocky Flats ER Project Manager, and the Rocky Flats 
Area Construction Engineer of any accidents or incidents that occur during field actwities 
The SSHO wll also submit a completed DOE Form F 5484X for any of the followng 
incidents 

1 "Recordable" occupational injunes or illnesses as defined below 

OCCUPATIONAL INJURY is any injury such as a cut, fracture, spran, or 

amputation that results from a work accident or from an exposure involving 
a single incident in the work environment that requires more than standard first 
wd NOTE Conditions resulbng from animal or insect bites, or one-bme 
exposure to chemicals, are considered to be injuries 

OCCUPATIONAL ILLNESS of an employee is any abnormal condibon or 

disorder, other than one resulbng from an occupational injury, caused by 
exposure to environmental factors associated wth employment It includes 
acute and chronic illnesses or diseases that may be caused by inhalation, 
absorpbon, ingestion, or direct contact wth a toxic matenal 

2 PROPERTY DAMAGE LOSSES of $1,000 or more are reported as follows 
accidents that cause damage to DOE property, regardless of fault, or accident 
wherein DOE may be liable for damage to a second party, are reportable i f  

damage is $1,000 or more Include damage to facilities, inventones, 
equipment, and properly parked motor vehicles Exclude damage resulting 
from a DOE reportable vehicle accident 
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3 GOVERNMENT MOTOR VEHICLE ACCIDENTS resultmg in damages of 
$250 or more, or involving injury, are reported unless the government vehicle 
is not at fault, damage of  less than $250 is susmned by the government 
vehicle, and no injury is inflicted on the government vehicle occupants 
Accidents are also reportable to DOE if 

- Damage to DOE property is greater than or equal to $250 and the 
dnver o f  a government vehicle is at fault 

- Damage to any pnvate property or vehicle is greater than or equal to 
$250 and the dnver of a government vehicle is at fault 

- Any person is  injured and the dnver o f  a government vehicle is at 

fault 

7.5 VISITOR CLEARANCES 

All visitors to the site must be cleared by Rocky Flats secunty personnel All visitors to the 
work site w11 be escorted by W-C or operabng contractor personnel, if necessary Any 
visitor to the work site wll be given a site-specific safety onentabon by the SSHO as 

descnbed in Secbon 7 3 Prior to entenng a work site, visitors wll provide the SSHO wth 
documentation o f  training required by Secaon 7 2 Any visitors who do not provide 
documentation w11 not be allowed into the EZ or contaminabon reduction zone (CRZ) (see 
Section 8 1) 

7.6 HEALTH AND SAFETY LOGBOOK 

A separate health and safety logbook and sign in/sign out log shall be mantined by the 
SSHO throughout the project and turned In to the HSO after the project is completed 
Logged informabon shall include (1) names of all W-C and subcontract personnel entering 
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and leaving the work sites each day, (2) dady lisbng of work sites to be visited by field 
teams, (3) descnpbon of unforeseen hazards and steps taken to mitigate hazards, (4) summary 
of telephone conversabons regarding health and safety, (5) safety infracbons, if any, 
(6) accidents and injuries, and (7) all other significant health and safety items 

7.7 SAFETY COMPLETION REPORT 

The W-C SSHO w11 prepare a safety completion report at the end of field activities The 
report wll include a critical review of this plan, exposure monitonng data wth monitonng 
dates and any decisions made based on that data, a summary of incidents and acbon taken, 
and recommendations for improving health and safety at similar sites This report form is in 

Appendix E 
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8.0 SITE-SPECIFIC HEALTH AND SAFETY REQUIREMENTS 

8.1 WORK ZONES 

The site w11 be divided into three basic zones (1) Exclusion Zone, (2) Contaminatron 
Reducbon Zone, and (3) the Support Zone The Ez include areas of high physical, chemical, 
or radiological hazards Only authonzed personnel are permitted wthin the EZs Examples 
of EZs are a 40-foot radius around any intrusive acbvity or areas where hard hats or 

respiratory protection is required The EZ wll be clearly marked wth traffk cones, banner 
tape, or other high visibility markings, and in accordance wth EMRG 1 3  and 9 1, for 
radiological hazards 

The Contaminabon Reduction Zone (CRZ) or decontaminabon area is the comdor through 
which all authorized personnel may enter or exit from the exclusion zone The CRZ contams 
decontamination equipment and contamers for disposable outerwear, etc The CRZ is located 
on the upwnd side of the EZ Entrances and exits are clearly marked wth high visibility 
items such as traffic cones, banner tape or other high visibility markings 

The Support Zone (SZ) contams personnel who perform support functrons for the physical 
work and a break area It is upwnd of the CRZ Managers, spare equipment, etc, are 
generally located in the SZ All personnel exiting the EZ must be decontaminated prior to 
entering the SZ Heat stress monitonng is performed in the SZ 

Work sites that wtll be located on an established road w11 require traffic hazard controls 
These controls wll be detsuled in a traffic control plan and approved by Rocky Flats Fire 
Department and Occupahonal Safety prior to work being performed at sites covered by this 
paragraph 

Contamination prevention techniques w11 be used wherever feasible Monitonng equipment 
w11 be wrapped in plastic to prevent possible contaminabon and to minimize 
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decontamination, to the extent possible, wthout interfenng wth their funcbon The plastic 
w11 be discarded as contaminated waste after each day's use 

8.2 PERSONAL PROTECTIVE EQUIPMENT 

PPE w11 be worn dunng field actwities The specificabons for the levels o f  PPE that may 
be required are shown in Table 8-1 The initial levels of  PPE are shown below The SSHO 
may modi6 these initial levels of PPE in response to additional site mformabon, wth the 
approval of  the HSO 

Task 1 - Mobilization - Level D 
Task 2 - Non-Intrusive Geophysics - Level D* 

Soil Gas Survey - Modified Level D 
Task 4 - Subsurface Sampling - Level B 

Decontamination - Based upon monitoring performed dunng 

0 Task 3 - 

Task 5 - 
above tasks, and specific to each locaaon 

or as determined by the Radiological Work Permit (RWP) 

8.3 MONITORING REQUIREMENTS 

Direct-reading real-time monitonng w11 be conducted in accordance wth Table 8-3 

A organic vapor detector (OVD) (photoionizabon [PID]) wth an 1 1  7eV lamp 
(or higher) and a Sensidyne pump wth detector tubes for carbon tetrachlonde, 
chloroform, and 1,2-DCA wll be used to monitor for nonradioactive 
substances 
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a A Bicron Fnsk tech wth an A-100 probe and a Ludlum Model 3 1 wth a 44-9 
probe (or equivalent) w11 be used to monitor equipment surfaces and PPE for 
the presence of  fixed and removable radioisotopes A Bicron FIDLER wth 
a G-5 probe wll be used to monitor pnor to any intrusive activities 

a A MiniRam w11 be used to monitor surborne dust levels of  radioacbve 

substances, metals, and PCBs 

a A wet bulb glove thermometer (WBGT) wll be used to monitor environmental 
factors contnbutmg to heat stress 

a A sound level meter and noise dosimetry wll be used to measure sound levels 
that workers are exposed to 

a A personal sampling pump wll be used to conduct personal integrated 
sampling for volables and heavy metals Integrated samples for heavy metals 
and PCBs w11 be collected whenever surborne dust concentrations exceed 
5 mg/m' Sampling for volable contaminants wll be conducted dunng dnlling 
operations It is anticipated that the PEL wll not be exceeded dunng the 
collection of soil-gas samples Dunng the subsurface sampling, the sample 
location wth the greatest potenbal for worker exposure, based on the soil-gas 
survey, wll be the locabon for the personal integrated sampling at each trench 

83.1 Monitonng Calibration and Documentation 

The PID, sound level meter, noise dosimeter, Ludlum, Bicron meter and MiniRam wll be 
calibrated andor performance checked, at least once each day it is in use, and operated 
according to the manufacturer's guidelines A calibration record is provided in Appendix F 
The action levels for the PID listed in Table 8-2 are based upon the use o f  isobutylene as a 
calibrabon gas The instrument shall be calibrated to the isobutylene standard Sampling 
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pumps shall be calibrated each day before and after sampling 
completed as necessary A calibration and sampling record is included in Appendix G 

Response checks wd1 be 

Dady instrument readouts wdl be mantamed by the SSHO A report summarmng 
monitonng results must be mtten as part of the safety complebon report at the end of this 
project At a minimum, a record of all breathing zone concentrahons, as measured by 
approved field personnel, is to be included in the monitoring report 

Calibration records and records of exposure wll be maintamed in the project health and 
safety file 

8 4 ACTION LEVELS 

Acceptable limits for contaminants on this site are those recommended in the most recent 
Permissible Exposure Limits (PEL), listed in 29 CFR 1910 1000 and/or ACGIH "Threshold 
Limit Values (TLV) for Chemical Substances and Physical Agents and Biological Exposure 
Indices 'I Action levels wll be set at no more than half of the more restrictive value, PEL 
or TLV It is assumed that contaminants wth low vapor pressures would not be detected by 
the PID The acceptable limits for radionuclides are listed in 10 CFR 835 Occupahonal 
Radiological Protechon Minimum action levels for changes in PPE levels and for stop work 
requirements are shown in Table 8-2 

8.5 DECONTAMINATION 

8.5.1 Personnel Decontamination 

Personnel exiting the EZ w11 be decontaminated before leaving the CRZ Pnmary 
decontamination wll be done at the border of the E2 and CRZ Between the E2 and SZ, the 
personal CRZ provides a transition zone between the contaminated and clean areas of the site 
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The SZ is an uncontaminated area from which operations w11 be directed It is essenbal that 
contaminahon from the site be kept out of this area 

Decontaminabon for Level D PPE w11 include washing boots Disposable coveralls, gloves 
or outer boot covenngs, if worn, wlll be discarded in the appropnate drum If cotton 
coveralls or work clothes are worn, they wll be removed pnor to leaving the site and street 
clothes w11 be donned Personnel are advised to shower as soon as possible afler leaving the 
site 

Decontamination for Modified Level D, Level C and Level B w11 be as follows 

e Wash boot covers and outer gloves wth a long-handled brush in a wash tub 
contaming detergent water 

Rmse boot covers and outer gloves wth water using a long-handled brush in 

a wash tub contaming potable water or by using a sprayer if avadable 

e Remove tape used to seal the gloves and boots and place in the dedicated 
disposal drum for PPE 

e Remove Tyvek", coated Tyvek or equivalent coveralls (for Level B remove 
outer coveralls) in the PPE disposal drum 

e Remove boot covers and place in the PPE disposal drum 

e Remove outer gloves and place in the PPE disposal drum 

e Boots w11 be inspected and checked for further decontamination, as needed 
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0 Remove respirators or face masks and place on the equipment table for 
decontamination 

0 Remove inner coveralls (Level B) and place in the PPE disposal drum 

0 Place inner gloves in the PPE disposal drum If cold weather liners are used, 
place them in a dedicated receptacle for machine washing and subsequent 
reuse 

0 Personnel wll be transported to the shower and locker room or change out 
facility for personal washing wth soap and water 

NOTE The water repellency of non-coated Tyvek and similar garments is due to the surface 
tension of  water and the resistance of the Tyvek fiber to wettmg The presence of  surfactants 
(e g , detergents) in the water completely defeats the water-repellent properties o f  Tyvek 
Therefore, non-coated Tyvek and similar fabrics should never be exposed to detergent and 
water solubons during the decontamination process 

8.5.2 Equipment Decontaminabon 

Equipment decontamination is included in Rocky Flats ERPDM operabng procedures FO 03, 
FO 04 and FO 06 The handling of  decontaminahon water is in FO 05 and FO 07 

8.6 WORK PRACTICES 

8.6.1 Dnlling Safety 

The Woodward-Clyde Operating Procedure HS 203 Safe Guidelines for Dnlling into Rocks 
and Soils wll be followed dunng all augering operations 
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8.6.2 Confined Space Entry 

Confined space entry is not authorized for this project If it is determined during the course 
of field activities that a confined space entry is required, an addendum to this HASP wll be 
required 

8.6.3 Spill Containment Plan 

A review of the work to be performed at these sites and the matenals to be used shows that 
spills likely to occur at this site would be limited to decontamination fluids These spills wll  
be highly unlikely Should a spill of hazardous matenals occur onsite, the Rocky Flats 
hazardous materials response team w11 be summoned, and Rocky Flats project personnel wll 
be notified However, absorbent socks or other matenals wll be kept onsite as a temporary 
response to spills 

8.6.4 Dust Control Measures 

Airborne dust concentrations are to be controlled dunng all acbvibes which are intrusive into 
potentially contaminated soils A small hand sprayer wll be used to moisten soils and 
decrease airborne dust generation A MiniRam wll be used to monitor the area and the 
action levels found in Table 8-2 wll be strictly followed 

8.6.5 Buddy System 

The "buddy system" w11 be used during field work requinng the use of Modified Level D 
PPE or greater As part of the buddy system, personnel wll not enter or leave an E2 alone 
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8.6.6 Communications 

Radios for on-site communication and telephones for off-site official communication wll be 
aviu 1 ab1 e 

8.6.7 Prohibited Actwities 

The followng actwties are prohibited 

Eatmg, dnnking, chewng gum or tobacco, smoking, or any pracbce that 
increases the probability of hand-to-mouth transfer and ingesfion of matenal 
is prohibited except in designated areas Prescnbed drugs should not be taken 
by personnel on operattons where the potenttal for absorpbon, inhalahon or 

ingestion of toxlc substances exists unless specifically approved by a qualified 
physician Good personal hygiene should be practiced by field personnel to 
avoid ingesbon of contaminants or spread of contaminated matenals 

e Smoking, lighters, and matches wll be prohibited on site except for designated 
smoking areas 

e No facial hiur which interferes wth a satisfactory fit of the mask-to face seal 
is allowed on personnel required to wear respirator or self-contiuned breathing 
apparatus 

e Contact lenses are prohibited in the exclusion zone 

8.6.8 Illumination 

Night work is not anticipated dunng this project If night work is required, work wll be 
performed in compliance wth 29 CFR 1926 56 - Illuminaaon 
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8.6.9 Sanitabon 

Potable water and toilet facilities which comply wth 29 CFR 1910 120(n) must be avarlable 
to on-site personnel 
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USEPA 
PPE Level 

B 

C 

TABLE 8-1 
PPE LEVELS 

Requlred PPE 

- Tyvek '(or equivalent) mner coveralls 
- Coated Tyvek '(or equivalent) coveralls, when worlung with hquids 

- Inner Nitnle gloves 
- Outer Nitnle gloves 

- Disposable shoe covers 
- Hard hat (where overhead hazards exlst) 
- Aulme or self contamed breathmg apparatus 
- Ear protection (m hgh noise areas) 

or sludges 

- Steel-toed shoes 

- Coated Tyvek '(or equivalent) coveralls, when worlung with hquids 

- Tyvek (or equivalent) coveralls 
- Inner Nitnle gloves 
- Outer Nitnle gloves 

- Disposable shoe covers 
- Hard hat (where overhead hazards exlst) 
- Full-face respvator with combmation dust and organic vapor 

- Ear protection (in hgh noise areas) 

or sludges 

- Stel-toed Shoes 

cartndges 
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USEPA 
PPE Level 

Modlfied 
D 

D 

TABLE 8-1 

PPE LEVELS 
(Continued) 

Requlred PPE 

- Tyvek (or equivalent) coveralls 
- Coated Tyvek '(or equivalent) coveralls, when worlung with hquids 

- Nitnle gloves 
- Safety glasses with side sluelds 

- Disposable shoe covers (or equivalent) 
- Hard hat (where overhead hazards exlst) 
- Ear protection (in hgh noise areas) 

- Disposable coveralls, cotton coveralls, or work clothes 
- Safety glasses with side shields 

- Hard hat (where overhead hazards emst) 
- Ear protection (m hgh noise areas) 

or sludges 

- Steel-toed Shoes 

- Steel-toed Shoes 
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TABLE 8-2 

MONITORING ACTION LEVELS 

Heat Stress Pulse Check (heat stress) 50-1 10 beats per Continue work I f  approaching 110 bpm, reduce work 

> 110 bpm No field work pernutted Rest in cool lmtion Dnnk 

minute @pm) load to mnirmze heat stress 

cool fluids 

Heat Stress WBQT 70°F See Appendix C 

Noise Sound Level Meter < 85 dBA Site work may be conducted without heanng protectlon 

> 85 dBA Heanng protection must be worn dunng site work, 
momtor with noise dosimeter 

I 

Photoioluzation Detector 0 ppml 

1 5 ppm' 

> 5 ppm' 

Level D, no respintory protection required to be worn 

Monitor area and personnel with Detector Tubes 

Stop work and upgrade to Level C PPE 

(Pm 

> 10 ppm' Withdraw from site or go to Level B protection 

Carbon 
Tetrachloride 

Detector Tubes Level D no respiratory protection required to be worn 

Withdraw from site or PO to Level B vrotection 

Chlomform 

1 2-DCA 

Dust (radioactive 
or metals 
contarmnnted) 

Alphs Radiation 

Low Energy 
X rsy and 
Gamma Radiation 

Detector Tubes 0 1 ppm2 

> I  ppm2 

Detector Tubes 0 P P d  

8 P P d  

Mim-RAM <O 04 mglml 

>O 04 mglm' 

>O 25 mglm' 

Bicron Fnsk Tech with 
A 100 probe (or as 

> 100 counts per 
minute (cpm) 

appropriate) 

FIDLER - Bicron Analyst 
with a 0 5 probe 

> 3 OOO cpm 

Level D, no respiratory protection required to be worn 

Withdraw from site or go to Level B protection 

Level D, no respiratory protection required to be worn 

Withdraw from site or go to Level B protection 

Respinton not r e q u i d  

Level C re.spimto~ protection required 

Stop work Call Health and Safety Specialist (HSS) 
Tngger level baaed on annual commtted effective dose 
equivalent of 1 0 r e d y r  rssurmng wont case soil 
concentration o f  3590 pCi/g o f  plutonium 

Stop work and notify HSS 

Notify ER Radiological Engineer pnor to perfomng any 
intrusive work 

I 

2 
Above background sustained for one rmnute in the breathing zone 
Reading taken at the borehole as a confirmation of  the presence of 1 2 DCA and chloroform 
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TABLE 8-3 
TASK AND LOCATION SPECIFIC 
MONITORING REQUIREMENTS 

TASK 

1 Mobllrzatron 

LOCATION’ MONITORING 
REQUIREMENT? 

V 4 

2 Non-Intrusive Geophysics 

3 Sod Gas Survey 

4 Subsurface Samphg 

5 Decontammauon 

Location: I T- 1/T-2/T-4 IV T-12/T-13 
n T-5 t h  T-9 V Contractor’s Yard 
III T-lO/T-ll, Mound Site 

T 1: Prework monitonng of the work area will be conducted with a PID 2 R E O -  
and FIDLER The SSHO w d  determme the frequency and necessity of thls momtonng 
based on site conditions and project needs Instrument response shall be compared to the 
action levels shown rn Table 8-2 

I, n, m, IV 3 

I, n, m, IV 

I, II, m, IV 2 

I, II, m, IV 2 

1, 2 

REOUlREMENT 2 The HST shall conduct the monitonng requlred for these tasks 
Contmuous area monitonng with a PID, Bicron Fnsk tech and MllllRAM wdl be required 
dunng all mtrusive activities requlred for these tasks In addition, the HST shall pendcally 
momtor the breathmg zone of the workers with the greatest potential for exposure to the 
COCs Frequency of breathmg zone readmgs shall be determmed by the SSHO based on 
site conhhons Instrument response shall be compared to the action levels shown m Table 
8-2 Momtonng with the WBGT, sound level meter, and noise doslmeter will be performed 
by the SSHO as appropnate 

REO 3: Personnel and equipment monitomg with a Bicron Fnsk tech and 
Ludlum 31 or equivalent will be conducted as needed The SSHO wdl determme the 
frequency of momtonng for these tasks based on site conditions Instrument response shall 
be compared to the action levels shown in Table 8-2 

REOUIREMENT 4: No momtonng is required 
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9.0 EMERGENCY RESPONSE 

9.1 EMERGENCY SERVICES 

Procedures for emergency response are given in Secbon 9 2 The SSHO shall coordinate 
emergency response on site The follomng phone numbers and direcbons shall be posted in 

a prominent locabon in the support zone The SSHO shall confirm the location o f  and 
directions to the hospital and medical clinic Any revisions to this secbon must be posted and 
all personnel notified of  the changes 

The SSHO shall nobfl the hospital and the fire department of  the acbvlbes to be conducted 
on site prior to initiation of  field work The emergency services shall be informed about the 
chemicals which have been detected on site and about any hazardous matenals which have 
been brought on site Copies of this plan and Matenal Safety Data Sheets shall be provided 
to them upon request 

9.1.1 Emergency Phone Numbers 

In case of an emergency, the local emergency services must be nobfied Emergency numbers 
for the hospital, fire department, and police are shown on Figure 9-1 These numbers shall 
be posted throughout the site andor made accessible to each employee on site 

ALL LIFE THREATENING EMERGENCIES: 
DIAL 291 1 
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9.1.2 Rocky Flats Occupabonal Health Medical Facility (Building 122) 

The Rocky Flats Medical Facility in Building 122 is to be used for major medical 
emergencies, untd transport to Avista Hospital is possible The medical facility is also for 

any contaminated personnel (1 e , radiological) wth injunes, unbl decontaminatron is possible 

9.1.2.1 Directions to the R o c k  Flats OccuDahonal Healtb Medical Facilitv 

From the Contractor's compound, take a northbound street to Central Avenue and turn left 
(west) onto Central Avenue Continue for approximately 1 25 miles Building 122 wll be 
on the left (south) side of  the guard building to the nght See map, Figure 9-2 

9.1.3 Avista Hospital 

Avista Hospital is to be used for all other incidents requiring medical attention, for W-C or 

subcontractor personnel 

9.1.3.1 Directions to Avista Hosoitd 

From the Contractor's compound, go north to Central Avenue and turn right (east) onto 
Central Avenue Continue east to the east entrance to the plantsite, turn left (north) onto 
Indiana Street At the intersecbon of Indiana Street and mghway 128, turn left (west) 
Continue west on Highway 128 to the intersechon of McCaslin Boulevard Turn nght (north) 
onto McCaslin Boulevard Continue north on McCaslin past the intersection wth Highway 
36 to Dillon Road Turn right (east) on Dillon Road and continue to South 88th Street, then 
turn nght (south) Turn right (west) on Health Park Dnve and contmue until it ends The 
hospital is located at 100 Health Park Drive See map, Figure 9-3 
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9.2 EMERGENCY RESPONSE PROCEDURES 

The Site Manager, wth assistance from the SSHO, has responsibility and authonty for 
coordinatmg all emergency response activities untd proper authonbes amve and assume 
control 

If an employee working in a contaminated area is physically injured, Red Cross first a d  
procedures wll be followed The SSHO or HST wll provide the first a d  However, any site 
personnel that is truned and certified in first ud can provide first ad ,  if necessary 
Depending on the severity of  the injury, emergency medical response may be sought If the 
employee can be moved, they wll be taken to the edge o f  the work area (on a stretcher, if 
needed) where contaminated clothing wll be removed (if possible) and emergency first a d  
administered, and then they w11 be transported to the hospital 

9.2.1 Emergency Medical Procedures 

For severe injuries, illnesses, or overexposures 

0 Remove the injured or exposed person(s) from immediate danger 

0 If possible, at least parhal decontamination should be completed Wash, nnse, 
and/or cut off protectwe clothing and equipment and redress the victim in 

clean coveralls 

0 If decontamination cannot be done, wrap the vicbm in blankets or plastic 
sheetmg to reduce contaminahon o f  other personnel 

0 Render emergency first ud and call an ambulance for transport to local 
hospital immediately Notify emergency personnel o f  contaminants on site 

(4040s 2020 0087-2021)(OU2H&S RF'TX2 22 95 2 31pm)(6) 
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e Evacuate other personnel on site to a safe place until the SSHO determines 
that it IS safe to resume work 

e Report the accident to the PM and HSO immediately and complete an incident 
report 

For minor injunes or illnesses 

e Complete a full decontaminabon 

e Administer first a d  
be examined by tramed medical personnel Vicbms of bites or sbngs wll  be 
taken to a medical center 

Minor injunes may be treated on site, but all injunes w11 

e Notify the PM and HSO immediately 

9.2 2 First Aid - Chemical Injury 

If the injury to the worker is chemical in nature (e g , overexposure), the followng first cud 
procedures are to be instituted as soon as possible 

Eye Exposure If contaminated solid or liquid gets into the eyes, wash eyes 
immediately wth stenle saline solubon lifbng the lower and 
upper lids occasionally Conbnue eye wash for 15 minutes 
Cover the eye wth a dry pad and obtcun medical attenbon 
immediately (Contact lenses are not permitted in the exclusion 
zone ) 

Skin Exposure If contaminated solid or liquid gets on the skin, promptly wash 
contaminated skin for 15 minutes using soap or mild detergent 

(40400 2020 0087 202l)(OU2H&S RPTX2 22 95 2 31pm)(6) 
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Breathing 

and water If solids or liquid penetrate through the clothing, 
remove the clothing immediately and wash the skin using soap 
or mild detergent and water Obtam medical attenbon 
immediately i f  symptoms warrant 

If a person breathes in large amounts o f  organic vapor, move 
the exposed person to fresh a r  at once If breathing has 
stopped, perform art~ficial respirabon Keep the affected person 
warm and at rest Obtam medical attention as soon as possible 

Swallowng If contaminated solid or liquid has been swallowed, obtam 
medical attenbon immediately 

9.2.3 First Aid - Physical Injury 

Animal Bites Thoroughly wash the wound wth soap and water Flush the 
area wlth running water and apply a stenle dressing 
Immobilize affected part until the victrm has been attended by 
a physician See that the animal is kept alive and in 

quaranbne, i f  possible Obtrun name and address o f  the owner 
o f  the animal, i f  applicable 

Bums (minor) Do not apply vaseline or grease o f  any kind Apply cold water 
applications until p a n  subsides Cover wth a wet sterile gauze 
dressing Do not break blisters or remove tissue Seek medical 
attention 

(4040s 2020 0087 202lXOU2H&S RPTX2 22 95 2 31pmX6) 
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Bums (severe) Do not remove adhered particles of  clothing Do not apply ice 
or immerse in cold water Do not apply ointment, grease or 
vaseline Cover bums wth thick stenle dressings Keep 
bumed feet or legs elevated Seek medical attenbon 
immediately 

Cramps 

cuts 

Eyes 

Fambng 

Fracture 

Treat as heat exhaustion See Appendix C 

Apply pressure wth sterile gauze dressing and elevate the area 
until bleeding stops Apply a bandage and obtam medical 
attention 

Keep the victim from rubbing the eye Flush (foreign objects) 
the eye wth water If flushing fads to remove the object, apply 
a dry, protective dressing and consult a physician 

Keep the vicbm lying down wth feet elevated Loosen bght 
clothing If victim vomits, roll him onto his side or turn his 
head to the side If necessary wpe out his mouth Mantam an 
open arway Bathe his face gently wth cool water Unless 
recovery is prompt, seek medical attention 

Deformity of an injured part usually means a fracture If 
fracture is suspected, splint the part as it lies Do not attempt 
to move the injured part of  the person Seek medical attenbon 
i m medi at el y 

Snake Bites Keep the bite area as low as possible 
immediately to a medical facility 

Transport the victim 
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Insect Bites Remove "sttnger'' if present Keep affected part down below 
the level of the heart For minor bites and 
stings apply soothing loaons, such as calamine 

Apply ice bag 

Puncture Wounds If puncture wound is deeper than skin surface, seek medical 
attenbon Senous infection can mse  unless proper treatment 
is received ' 

Sprans Elevate injured part and apply ice bag or cold packs Do not 
soak in hot, water If pan and swelling persists, seek medical 
attention 

Unconsciousness Never attempt to give anything by mouth Keep vicbm flat, 
mantan arj open arway If vicam is not breathing, provide 
artificial re$piration by mouth to mouth breathing and call for 
an ambul&e immediately 

9.2.4 Injury Due to Heat 

If a person is suffenng from 
the followng procedures w11 be taken 

(profuse perspiration, normal body temperature), 

e Remove the person to a cooler, shaded area 

e 

Give 8 ounces of Gatoradb every 15 minutes for three or four doses 
Allow the person to rest , 

cramped area 

e If the person is suffering from camps, press warm, wet towels over the 
I 
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If a person is suffenng from heat stroke (skin hot and dry, very high body temperature), the 
followng procedures wll be taken 

0 Decontaminate the wcbm 
0 Cool the victim quickly by soaking the person in cool but not cold water, 

sponging the body wth rubbing alcohol or cool water, or pounng water on the 
body 

0 Reduce the body temperature to a safe level (about 102 to 105'F) 
Observe the vicbm for 10 minutes, if the body temperature starts to rise agcun, 

Transport to hospital for medical attentton as soon as possible 

0 

cool the victim agsln 
0 

9.2.5 Fire/Explosion 

In the event of a fire or explosion, the Rocky Flats fire department should be summoned 
immediately Upon their arrival, the PM or designated alternate wlll advise the fire 
commander of the location, nature, and idenbfication of the hazardous matenals on-site 

If it is safe to do so, site personnel may remove or isolate flammable or other hazardous 
materials which may contnbute to the fire Othenwse, immediate evacuabon of the area is 
indicated 

Fire extinguishers are provided onsite for use by trluned personnel only 

In the event of an explosion, all personnel shall be evacuated and the fire department notdied 
No one shall re-enter the area unbl it has been cleared by explosives safety personnel 
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9.2.6 Natural Disasters 

Natural disasters may occur at the site due to weather These include lightning and high 
wnds 

1 Lightning - Persons should not work in open areas, near trees or other 
equipment outside during lightning storms Stop work unbl the storm passes 
If possible, clear the site untd the storm passes 

2 High Winds - If high wnds are forecast, the site should be cleared before the 
wnds become hazardous Workers should be instructed to go to an 
appropnate shelter If wnds are sustamed at 35 miles per hour (mph), work 
w11 be stopped untd the wnd subsides, or until authorizabon from EG&G is 
given to resume field work 

3 If an evacuation is called, account for all persons before leaving the site 

4 Notifj. the PM of any work stoppage due to lightning and high wnds 

9.3 EMERGENCY EQUIPMENT 

This equipment w11 be stored at appropnate locations selected during site mobilizabon 
Emergency response equipment shall be moved from one site to another based on changing 
locations of field activities in order to ensure that emergency equipment is available in the 
work area 

e Fire Extinguishers (10 Ib AIBIC) 

0 First Aid Kit 
fully stocked in the support zone 

At least one industrial first a d  kit wll be provided and mantamed 
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0 Gatorade or the equivalent 

Extra full set of PPE 0 

0 Emergency eye wash stabons 

0 Absorbent socks or other material for spills 
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' 0  

FIGURE 9-1 
EMERGENCY PHONE NUMBERS AND HOSPITAL ROUTES 

(This figure must be posted on site in a prominent location near II telephone.) 

ALL EMERGENCIES: DIAL 2911 

EMERGENCY PHONE NUMBERS: 

Rocky Flats Medical Facility (Bldg 122) (For life threatening emergencies) 966-291 1 
I Avista Hospital (off-site) (For all other medical emergencies) 673 - 1000 

Fire Department 966-29 1 1 
Police Department 966-29 1 1 

EMERGENCY SERVICES: 

Directions to the RFP Medical Facilitv 
From the Contractor's compound, take a northbound street to Central Avenue and turn left 
(west) onto Central Avenue Continue for approximately 1 25 miles Building 122 wll be 
on the left (south) side of the guard building to the right See map, Figure 9-2 
25 miles See map, Figure 9-2 

Directions to Avista Hosmtal 
From the Contractor's compound, go north to Central Avenue and turn nght (east) onto 
Central Avenue Continue east to the east entrance to the plantsite, turn left (north) onto 
Indiana Street At the intersection of  Indiana Street and Eghway 128, turn left (west) 
Continue west on Highway 128 to the intersechon of  McCaslin Boulevard Turn nght (north) 
onto McCaslin Boulevard Continue north on McCaslin past the intersechon wth Highway 
36 to Dillon Road Turn right (east) on Dillon Road and continue to South 88th Street, then 
turn right (south) Turn right (west) on Health Park Drive and continue until it ends The 
hospital is located at 100 Health Park Drive See map, Figure 9-3 

W-C CONTACTS 

Elaine Reilly (Project Manager) 
Karen Scudder, CIH (Corporate Health and Safety Officer) 
Kathleen Fischer (Health and Safety Officer) 

(3 03) 740-3 83 1 
(303)-740-3837 
(303) 796-4616 
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U S Department of Energy (DOE) 1993 Preliminary Draft Phase II OU-2 RFI/RI Report, 

I 10.0 REFERENCES 
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SAFETY COMPLIANCE AGREEMENT AND 
DOCUMENTATION OF SITE SAFETY BRIEFING 

DATE TIME 

SlTE LOCATION PROJECT NUMBER 

SITE SAIWIY OFFICER 

TOPICS COVERED DURING BRIEFING 

E€lENT AND CONCEKIRATION OF CHEMICAL H A U R D S  ON SITE - MONlIORING PROCEDUReS - - HPALTH EFFecTs OF CHEMICAL H A w u l S  - ACnON WEIS - PHYSICAL HAZARDG ON SlTe - DBCONTAMINAllON PROCEIDUR&S - LeveLs OF PR(IIECn0N REOUlRED - LOCATION OF EMERGENCY NUMBERS - ROUTE TO THE HOSPITAL - - LOCATION OF EMERGENCY EOUIPMDlT (FIRST AID KIT FIR FIGHTING EOUIPMW 
VERIFICATION THAT H@ALTli AND UFEW PLAN HAS BEW REcElvED AND READ 

) 

I, the undersigned, have received a copy of the safety plan for the referenced project I have read the plan, understand it 
and agree to comply wth all of the health and safety requirements I understand that I may be prohibited from worlung on 
the project for molating any of the requirements In addition, I have been verbally bnefed on the topics noted above 

(404Oa 2020087 2@2l)(OU2H&S COh4)(@2 20.957 43pm)(6) 1 of2  



DOCUMEIWATION ( S O  MUST SEE 
VERIFICATION BEFORE INITIALING COLUMN) 

ATI'ENDEES 

7 (pnnt) 

(signature) 

8 (pnnt) 

(signature) 

9 (pnnt) 

(signature) 

10 (pnnt) 

(signature) 

11 (pnnt) 

(signature) 

12 (pnnt) 

(signature) 

I, the undersigned, have received a copy of the safety plan for the referenced project 1 have read the plan, undentand it, 
and agree to comply wth all of the health and safety requirements 1 understand that 1 may be prohibited from workmg on 
the project for vlolating any of the requirements In addition, I have been verbally bnefed on the topics noted abovc 
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Sheet No. 296 
Arsenic and Compounds 

I Matenal Safety Data Sheets Collection 

I (518) 377-8854 I 
1 Issued 4/90 

Section 1. Material Identification 31 
Arsenic Description Obtamed from flue dust of copper and lead smelters as white arsenic ( a r s a c  tnoxlde) Reduchon R 1 
mth charcoal and subhmatmn in an N,current yields pure arsenic Metallic arsemc ls used for hardemng copper, lead, and I 4 

galkum arsenide for dipoles and other eIectronic devlces Arsenic compounds are used m manufactunng catam types of 
glass, m textde pnnhng, tannmg, taxidermy, pharmaceuhcals, insechcldes and fungicides, pigment production, and 
anUfoulmg punts, and to control sludge formahon m lubncatmg ods Arsemc fnoxide IS the source for 97% of all arsenic HMIS 
products H 3  

F 2  
R 2  

Other Desqnahons CAS No 7440-38-2, arsen, arsemc black, As, gray arsenic, metallic arsemc 

PPG* Manufacturer Contact your supplier or dlstnbutor Consult the latest Chermcdweek Buyers GurdeC", for a suppliers list 
' S a  8 

Genium 

alloys, as a doping agent in germanium and sdicon solid-state products, special solders, and medicme, and to make 

s 2  @ 

Section 2 Ingredients and Occupational Exposure Limits 
Arsenic and soluble compounds, as As 
OSHA PEL NOSH REL, 1987 Toxklty Data+ 
8-hr WA 0 5 mg/m3,+ 0 01 mg/m3f 

ACGIH TLV, 1989-90 
TLV-TWA 0 2 mg/m3 

Cedmg 0 002 mgm' Man, oral, TDb 76 mglkg adrmnlstered mtemuttently over a 12-year 
pcnod affects the hver (tumors) and blood (hemodage) 

Man. oral 7857 mglks adnunlsmed over 55 years produces gastrointeshnal 
(in the structure or funchon of the esophagus). blood (hemomhage), and 
a n  and appendage (dennahts) changes 

Rat, oral, T L  605 pg&g adrmnlstered to a 35-week pregnant rat affects 
fertility @re- and post-implantahon mortahty) Organic compounds. 

t Inorganic compounds 
# See NIOSH, RTECS (Ccosuooo). for autiond mutative, nproductlve, tumongemc, and toxraty data 

Section 3. Physfmi Dab* 
Boiling Point sublmes at 1134 *F/612 C 
Melting Point 1497 'F/814 'C 
Vapor Pressure 1 mm at 702 Fa72  C (subhmes) 

Atomic Weight 74 92 
Density 5 724 at57 'F/14 'C 
Water Solubility Insolublef 

Appearance and Odor A bnttle. crystallme, silvery to black metalloid Odorless 

This data p e w s  to yseoic only 
1 Arsenic IS soluble in nitnc acid ("0,) 

Flash Point None remrtcd 
Section 4. Fir& and ExpIos~Oh Data 

I Autoknition TemDenture None noorred I LEL None rewrted I UEL None reuorted 
Extinguishing Media Use dry chermcal, C02, water spray, or foam to fight f i i  
Unusual Fire or Explosion Hazards Flammable and slightly exploave III the form of dust when exposed to heat or flame 
Speclal Fve-fighting Procedures Smce fm may produce toxlc fumes, wear a sckontamed breathing apparatus (SCBA) wth a full facepiecc 
~perated in the pressure-demand or posihve-pressure mode Be aware of runoff from fire control methods Do not release to sewers or WatQwIyS 

Section 5. Reactivity Dab 
StabilitylPoIymerhtion Arsexuc IS stable at mom temperature 111 closed contamers under normal storage and handlmg condiaons Hazardous 
polymenzahon cannot occur 
Chemical Incompatibilities Arsenic can react vlgorously on contact with powerful oxi&zers such as bromates, peroxides, chlorates, iodates, 
hthium. sllver nitrate, potassium nitrate, potassium permanganate, and chrmum (VI) onde Ths material is also mcompabble with halogens. 
bromne azide, palladium, dmbidwm acetylide, m c .  and plahnum 
Hazardous Products of Decomposition Thermal oxidative decompoahon of arsemc and its compounds produces mtahng or poisonous gases 
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Section 6, Health Hazard Data 
Carcinogenicity The IARC, NTF', and OSHA hst arseruc as a human carcinogen (Grou 1) ThLs evaluahon applies to arsenic and arseruc com- 
pounds as a whole, and not necessanly to all mdivldual chemcals witfun the group S t d e s  report that both the tnvalent and pentavalent 
compounds are strongly y h c a t e d  as causes of  shn, lung, and lymphahc cancers Expenmental studies have shown that arsenic has tumorigenic 
and teratogenic effects m la oratory anunals 
Summary of Risks Arsentc wmpounds are mtaots of lhe shn, mucous membranes, and eyes The most mucous membranes are most sensihve 
to untahon Prolonged contact results m local h rema (blood congeshon) and later vesicular or pustular eruphon E idexmal carcmoma is a 
reported nsk of exposure Penpheral neuropathyvegenerahve state of the nervous system) 1s common after acute or c k m c  arsenic poisorung 
Symptoms mclude decreased sensahon to touch, pinpnck and temperature, loss of vibrahon sense, and profound muscle weakness and wastmg 
Other com lic&ons of acute and chronic arsenic poisonlng arc encephalopathy (alterahons of bmn structure) and toxlc dellnum 
Medical dnditions A gravated by Long-Term Exposure Damage to the hver, nervous, and hematopoiehc (responsible for the formahon of 
blood or blood cells in ke body) s stem may be permanent Pulmonary and lymphahc cancer may also occur 
Target 0 ans Lwer, ludne s, &I lungs, lymphahc s tem. 
Primar %try Routes InhJahon, kgeshon of dust anrfumes, via sku absoxphon 
Acute dffects. Acute mdustnal mtoxicahon ls more Illre1 to anse from mhdahon of arsme However, wth wmsive arsenical vapors, WUJUUCh- 
v i b ,  eyelid edem and even corneal erosion may result mnhalahon may result in nasal mtahon mth pafont~on of the septum, cough. chest 
am, hoarseneas,de%ap~hs, and mflammahon of the mouth I f  mgested, m e U c  or garhc taste mtense thus$ nausea, vormhng, abdomnal Pam, 

giarrhea, and car iovascu ar axrhythrmas (heartbeat megulanhes) may occur Symptoms generaily occur w~thm 30 mutes,  but may be delayed 
for several hours if mgested wth food Acute polsorung may result in acute hemolysls (breakdown of red blood cells) 
Chronic Effects Chronic s T m s  mclude weight loss, h a r  loss, nausea, and diarrhea altematmg wth conshpahon, palmar and lantar 
hyperkeratoses (thickening of pheral neunts mkammat~on of 

E es Flush mediately, mcludmg under the eyehds, gently but thoroughly with floodlng amounts of r u ~ m  water for at least 15 rmn 
Stin Qurckl remove contarmnated clothm After nnsmg affected Slun wth floodmg amouots of water, was! it with soap and water 
Inhalation kemove exposed pason to k e d  a~ and support breath~n as needed 
Ingestion Never give anythmg by mouth to an unconscious or coovufsmg person If  mgested, have a cmctous person dnnk 1 to 2 glasses of 
water, then mduce repeated mrmtmg unhl vormt 1s clear 
After first aid, get appropriate in-plant aramedic, or community medical support. 
Physician's Note If  emesu IS unsuccesst)upaftcr two doses of Ipecac, consider astnc lavage Momtor m e  arsenic level Alkalm~zahon of unne 
may help prevent dqosihon of red cell breakdown products ln renal tubular cek If acute ex sure is si@ican manta10 hlgh unoe output aod 
monitor volume status preferably wth central vemus pressure h e  Abdormnal X-rays shoulrk done rouhnely $or all m eshons Chelahon 
therapy with BAL, foolfowcd by n-peniclllamme 1s recommended, but speclfic dosmg guldehes arc not clearly estabhshed! 

Section 7. ''Sp-f Procedures' 

corneous layer of shn on palms and soles of feet), and skm eruphons, and 
the nerves Leukema, bone marrow depression, or aplashc aoerma (dysfunchmg of blood-fonrmng o r g a n s E y  occur after c I, onic exposure 
FIRST A h  

Spll lhak Nohfy safety personnel of spa,  evacuate all umecessaxy personnel, remove all heat and i ihon sources, and provide adequate 
veotrlahon Cleanup persoonel should protect agmst dust mhalahon and contact mth Slclll aod eyes & nonsparkmg tools With a clean shovel, 
icoop matenal into a clean, dry contamer and cover Absorb li uid mtenal with sand or noncombustible inert matenal and place m dlsposal 
:ontamers Do not release to sewers, drams, or waterways Fol?ow a licable OSHA re ulahons (29 CFR 1910 120) 
Dis osal Contact your supplier or a h d  contractor for detad&ommdahons b l o w  
ZCRA Hazardous Waste (40 CFR 261 33) Not listed 
Luted as a CERCLA Hazardous Substance? (40 CFR 302 4). Re 

1 lb (0 454 kg) [? per Clean Water Ac Sec 307 a) 
S ! 8  E~tremel Hazardow Substance 40 CkR 355) io(& 
kted as a S A  Toxlc Chenucal (40 CbR 372 65) 

' Deslgnatlms for YSeDlC only 
1 Listed as arsemc organs canpads  (as AS) 

Section 8. SpeciaI Pratmtion Data 

hcable Federal, state, and local regulahons 
EPX Designations* OSHA D 2 P t i O n s S  

Ax Contanunaot (29 CFR 1910 1O00, Subpart 2) Not luted 
g ? r ! ? %  1121 

i 

Safety Stations Make avadable m the work area emergenc eyewash stahons, safety/quskdmx% showers, and washmg facllihes 
Contamhated Equipment Never wear contact lenses 10 de work area. soft lcnses may absorb, and all lenses concentrate, lmtaots Remove this 
matenal from ur shoes and equipment Lander contammated clothmg before warm 
Comments Zver ea dnnL, or smoke m work areas Prachce good pcrsonal hygiac iiter usmg h s  maknal, especially before eatmg, dnnhng, 
smohng, usmg the t o h ,  or applyrag coseacs , , ,, 

6 Section 9, Special Precaution$ and Comments 

and heat and igo~t~on sources Rotect contamers from physical damage 
Engineering Controls Avoid mhalahon or mgeshon of dust and fumes, and s h  or eye contact. Prachce good personal hygiene and housektep- 
mg proceduns Use only wnth adequate ventdahon and appropriate personal protechve gear Inshtute a vmtory protectlon program mth 
trauung, mmntenaoce, mspechon, and evaluahon All eogmanog system should be of maumum explomm-proof design and electrically 
pounded and bonded h w d e  preplacement and annual physical exarmnahon wth emphasls on the &IO, respnatory system, and blood 

DOT Shipping Name ,4rsemc, sokd 
DOT Hazard Class Pow0 B 
[DNo UN1558 IMOLabel POISOU 
DOTLabel Polson 
DOT Packaging Requlrements 173 366 IDNo UN1558 

TmnsportatIon Data (49 CFR 172 101, 102) 
IMO Shipping Name Arsmc, mctalhc 
IMO Hazard Class. 6 1 

IMDG Packaging Group Il 

POT Packaging Exc-eptioas 173 364 
USDS Collrctwn References 7,26,38,53,73,85.87,88,89,100,103,109,1~, 124,126.127,130,136,138 
Prepared by. UT A l h n ,  BS, Industrial Hypene Review DJ Wflson, CM, Medical Review MJ Har&es, MD M4 
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Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

M a t e d  Safety Data Sheets Collection 

Sheet No. 297 
Barium and Compounds 

Issued 4/90 
sectbn 1, Material Identification 33 
Barium and Compounds Description produced by rcduong banum oxide with alurmnum or shcon 1~ a vacuum at high 
temperature The mmerals bante (Bas03 and wthente (BaCO,) are the pnmary sources of banum. Used as lubncant for 
anode rotors m X-ray tubes, a deoxldlzer for copper, an extender rn p u t s ,  a loader for paper, soap, rubber, and h l e u m .  
a camer for radium, a fim extmglusher for uramum or plutonium fm, a rodenhcide, a stabdwr and mold lubncant m the 
rubber and plastrcs mdustnes, a flux for magnesium alloys, getter alloys m vacuum tubes, and m spark-plug alloys and 
Fray's metal Important banum compounds mclude carbonate (cerarmcs, rodenhcide), sulfate (pigment and fiier), 
hydroxide (water treatment, cerarmcs), mtratc @ymtechics), chlonde (chemcals), chromate @igmcnts), oxlde (lubn- 
cants), and peroxide (bleach) 
Other Designations CAS No 7440-39-3, Ba 
Manufacturer Contact your suppher or dlstnbutor Consult the latest Chermcdweek Buyers Cwf8') for a suppliers list. 

Section 3, hgredients and Occupational Exposure Lirmts 

R 2 Genium 

HMIS 
H 2  
F 2  
R 4  
PPG* 
*Scc 8 

Banum, ca 100% 

OSHA PEL 
8-hr TwA 0.5 mg/m3(Banum, soluble compounds, as Ba) 

NIOSH REL, 1987 Toxicity Data* 
None estabhshed None bted 

ACGIH TLV, 1989-90 
TLV-TWA 0 5 mg/m3 (Barium, soluble compounds, as Ba) 

Mo~utor RTECS (CQ837oooO). for add~t~onal futun dah 

Section 3* Physical Data* 
Boiling Point- 2984 W1640 'C 
Melting Point 1337 T/725 C 
Vapor Presure 10 mm Hg at 1920 T/1049 C 

Molecular Welght 137 33 glmol 
Specific Gravity -0 = 1 at 39 'F/4 'C) 3.51 at 68 'FRO 'C 
Water Solubility Insoluble 

Appearance and Odor A sllva whte metal that is slightly lustrous and somewhat malleable 
Comment Banum has a dstmchve property of absorbing gases 

* Physcd data are for banum only 

Sechn 4. Fire antCE6imion'Dak ' ' ' ' 

- .  . . . , ,  

Flash Point None reported 
Extinguishing Media Do not use water or foam. For small fires. use dry chemcal, soda ash. hme, or sand For large fires. wthdraw from area 

I Autolgnition Temperature None reported I LEL None reported I UEL None reported 

and let f i e  burn 
Unusual Fire or Explasion Hazards In the powder form, banum IS flammable at mom temperature It is also explosive in the form of dust when 
exposed to heat, flame, or by chermcal reachon The chlorate, peroxide, and rutrate compounds arc reachve and may present fue hazards m 
storage and use 
Special Fire-flghtmg Procedures Slnce fm may produce toxic fumes, wear a self-contamed breathing apparatus (SCBA) with a full facepiece 
operated in the pressurdmand or posihve-pressure mode and fully encapsulatmg slut Banum may gmte itself d exposed to a r  Be aware of  
runoff from fire control methods Do not release to sewers or wateways 

Section 5. Reactivity Dab 
Stability/Polymerlzatlon Banum 1s stable at room temperature under special storage and haadlmg condihons (Sac 9) If  the free metal IS 
exposed to au, an explosion hazard emts because hydrogen is hberated Banum compounds are mre stable than elemental banum Hazardous 
polymenzahon camct OCCUT 
Chemical Incompatibilities. Banum reacts nolently mth water, carbon tetrachlonde, tnchloroethylene, fluorotnchloromethane, and tetrachlo- 
roethylene Thls mater~al is mcompahble with acids, tnchloroethylene and water, tnchloroarfluoroetha, 1.1,2-tnchlo~1 tnfluoro ethane, and 
flurorr~chloroethane Banum is extremely reachve and reacts readily with halogens and ammonia Banum compounds are not as reactive as 
elemental banum. See MSDSs 40,119,132,173,181, and 251  for specific chemcal mcompahbdihes 
Conditions to Avoid Avoid heating banum m hydrogen to about 392 F/2W C smce it reacts violently and forms banum hydnde (BaHJ An 
explosion hazard exlsts if the free metal is exposed to moist a r  or cold water because hydrogen is hberated 
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Carcinogenicity Although the NTP, IARC. and OSHA do not hst banum as a carcmogen, the LARC hts banum chromate 
Sectson 6, Health Hazard Data 

as a caxcmogen 
Summary of Rlsks Banum presents mamly an explosion hazard However, soluble compounds of banum by the oral route are highly toxic and 
the fatal dose of the chloride has been stated to be 0 8 to 0 9 g Death may wur from a few hours to a few days The soluble banum compounds 
exert a profound effect on skeletal, arterial, mteshnal. bronchal, and partmlarly cardiac muscle. Effects on the hematopoiehc system (responsible 
for the formation of blood or blood cells m the livlng body) and the cerebral cortex are also noted Pownlng may also OCCUT d the dust of soluble 
compounds is mhaled Certsun compounds of banum are untants of the skm, eyes, and mucous membranes Banum oxlde and banum hydroxide, 
strongly alkahne in aqueous soIuhon, cause severe  sku^ mtatmn and burns of the eye Inhalahan of msoluble banum produces a berugn pWUm0- 
conioss (bantoss) The half-Me of banum in bone has been eshmated at 50 days 
Medical Conditions Aggravated by Long-Term Exposure None reported 
Target Organs Skm, eyes, mucous membranes, lung, heart 
Prmary Entry Routes Inhalahon of dust or fume, mgeshon, skm or eye contact. 
Acute Effects Systemc absorphon from mgeshon causes gastroentenhs ( a h o n  of the aomach htung and the mtestmes), slow pulse rate 
(heart may stop whle conhachug), muscle spasm, and hypokalerma (potassum deficiency III the blood) Inhalahon causes coughmg, bronchial 
rntahon, and pneumocomosis Contact wth soluble salts causes dermatitis, mtation of the eyes and mucous membranes, and bums DUnng 
radiological exammahon, mtrapentoneal (in the abdomen) or mtrathoracic (in the chest) barium sulfate contarmnahon resulhng from a complica- 
hon rupture may cause a slgnrfcant lnflammatnry response 
Chronic Effects  Although bantosis (caused by inhallng banum sulfate) produces nodular opamhes on chest X-rays, then 1s no endence of 
chical lllness or bodlly dysfunchon 
FIRSTAID 
Eyes Flush Immediately, mcludlng under the eyehds, gently but thoroughly wlth floodmg amwnfs of runmug water for at least 15 mu 
Skin Qulrkly remove contammated clothmg After nnsing affected skm wth tloodmg amouIlts of watcr, wash it with soap and water 
Inhalation Remove exposed pason to fresh m and support breathmg as needed. 
Ingestion Never give anythmg by mouth to an unconscious or convulsmg pason. If ingsted, have a cunscwus person dnnk 1 to 2 glasses of 
water, then mduce vomtmg 
After first ad, get appropriate la-plant, paramedic, or community medical support 
Physician's Note Conslder u n g  calcium gluconate for muscular spasms Conslder gas& lavage followed by s h e  catharsis d soluble banurn 
compounds are mgested. Irnhtuti cardiac &mtormg for all signlfickt mgeshons of hluble G u m  salts 
Section 7 ,  $D% Leak, and DismsaI Procedures 

C_. - .. . . . .-- . . , . . . . . . . . . .  . . . _c_ 

- I  s 

SpilllLeak Now safety personnel of spd Immediate1 shut off all heat and mhon sources and evacuate hazard area Cleanup 
should rotect agamst dust lnhalahon and contact with s&n, eyes, and mucous mcmbmcs. For small dry splllr, use a clean s h ~ v e l % ~ ~ '  

sand or other noncombusbble matenal and place ~Bsposal contamers Follow applrcable O S e & e ( 2 8  CFR 1810 EO) 
EP Designations* OSHA s a t i o n s  
RCRA Hazardous Waste (40 CFR 261 33) Not hsted 
CERCLA Hazardous Substance (40 CFR 302 4 Not bted 
SARA Extremely Hazardous Substance (40 CFk 355) Not hsted 
b t e d  as a SARA TOXIC ChemcaI (40 CFR 372 65) 

ten8mto a clean, dry mntamerwlth a cover For a e dry s p a  covermth aplashc Shcerto m Forh uid i&,aver 

hcable Federal, state, and local regulahons 9-1 Contact your suppher or a hcenscd contractor for detaded ncommendat~ons Follow 

hted as zm Ar Contammant (29 CFR 1910 IOOO, Table Zl) 

* h p a t l o n s  for banum only 

Section 8. Special Protection Dab - 
Goggles Wear protectwe eyeglasses or chemcal safe 
Respirator Follow OSHA resprator regulabons (29 t!& 3 1 10 134) and, If necessary, wear a NIOSH-approved respuator For emergency or 
nonroume operahorn (cleanmg sprlls, reactor vessels, or storage tanks), wear an SCBA 
Warnin Au-punfymg respmmrs do not protect workers m oxygendefiaent atmospheres 
Other &ear impervious gloves, boots, aprons, and gauntlets to prevent skm contact. 
VenNation Rovide general and local explosion-proof ventllahon systems to m m n  axborne conccntrahorn below OSHA PEL and ACGIH 
TLV (Sec 2) Local exhaust ventdahon is preferred smce it prevents mntammant dlspaslon mto thc work ana by controhng it at its source (lw 
Safety Stations Make avdable III the work area emcrgcncy eyewash stations, safety/quick-dnoch showas, and washmg facllihes 
Contaminated Equipment Never wear contact lenses in the work area soft lenses may absorb. and all lenscs concentrate, vntants Remove thls 
matenal from our shoes and equipment Launder contammated clotluag before weanng 
Comments d v a  eat, dnnk, or smoke m work areas Rachce good personal h y g m  after usmg &IS matenal. especially before eatmg, dnnhng, 
smhng, using the todet, or applymg cosmehcs 

o les, per OSHA e y e  and facbproteccon regulahons (29 CFR 1910 133) 

Section 9. Special Precautions and Comments 
Storage Requirements Store under mert gas, petroleum, or oxygen-free liqud m a cool, dry. well-vcnhlated m a  away from all incompahbles 
(Sec 5) 
Engineering Controls Banum metal itself presents mamly an exploslon hazard All engmeumg systems should be of maxmum explosion-proof 
design and electncally grounded and bonded Use nonsparkmg tools Raper storage 1s esscnt~al. Avoid dust mhalahon and slun, eye, and mucous 
membrane Contact All processes should be enclosed and/or exhaust varblahon mstalled to kcep the dust concentrahons below the recommended 
levels Practice good personal hygene and housekeeping procedures Wemployment and penods medical exarmnahons should be gven to 
workers exposed to bank dusf Aevent exposlug mdividuals with respuatory disorders 

Transportation Data (49 CFR 172 102) 
IMO Shipping Name Banum alloys. pyrophonc 
MOHazardClass 4 2  
IMO Label Spontaneously combustible 
k D G  Packaging Group I1 
!DNo UN1854- 
MSDSCollectron References 7,26,38,73,85,87 89,100,103,109 123.124.126.127.133 136 138 139 
Prepared by MT Athson, BS, Industrial Hygene  Rewew DJ Wilson, CM, Medical R e n e w  W Silverman, MD F4 
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SECTXON ,I,  MATERIAIE, 3DJDC4T"ATXON , . 2 
Material Name CADMIUM 

Description (0riglnNse.s) Used in elecccoplahng other metals, m dentstry, m alloys, rrl mckcl-cadm~um 
batteries, and m reactor control rods 

Genium 
Other Designations Cd, CAS No 7440-43-9 HMIS 

Manufacturer Contact your suppher or dutnbutor Consult the latest edihon of the Chem~uZwd F 1  I 4  
O s 1  

H 3  R 1  

PPG* 
* .~Hwrt  R K 4 (Dust 

Buyers Gude (Gmum ref 73) for a kst of suppllers 

&&u&EAS NO 7440-43-9, 100% 

B-Hr TWA 0 1 mglm3 (Cd Fume) 
Cedmg 0 3 mg/m3 (Cd Fume) 
B-I-Ir TWA 0 2 mg/m' (Cd Dust) 
C e h g  0 6 mg/m3 (Cd Dust) 
ACGIH NIC,* 1988-89 
TLV-TWA 0 01 mg/m' (Cadmtum and Compounds, as Cd) 
ACGIH A2, Suspected Human Carcmogen 

ACGM TLVs, 1988-89 
TLV-TWA 0 05 mglm' (cadrmum Dusts and Salts, as Cd} 
TLV-Cehg 0 05 m g / d  (Cadmmm Oxide Fume, as Cd) 
TLV-TWA 0 05 mglm' (Cadrmum Onde Prcduchon) 
Toxicity Data+* 
Human, Inhalahon, Wu 39 mg/m' (20 Mmutes) 

*Nohce of Intended Changes, Gmumreference 116, p 39 
**See NOSH, RTECS (EU9800000), for a U o n a l  data re.femng to reproductme, tummgcmc, and mutagcruc effects 

SECTION 3. PHYS'ICAL DATA T v  

Boiling Point 1413'F (767.C) Molecular Welght. 112 GramSlMole 
Melting Point 610'F (321'C) Solubility in Water (46) Insoluble 
Vapor Pressure 0 095 Torr at 610'F (321'C) Sp& Gravity (IZO = 1) 8 642 
Appearance and Odor A soft, blue whte, malleable, lustrous metal that can be cut easdy w a  a M e ,  odorless 
Comments. Cadmum has a s w i c a n t  vapor pressure of 0 OOoMl torr (a- to 0 12 
wthout uslag correct engmecnng controls andlor personal ProtechVe eqwpment can result m o v u c x ~ o s ~  

at 315T (157'C) Heatmg thls metal 

lncrea& as the cadmum metal becomes more finely &vided In fact, finely dmded, powdered c a d m m  metd can be pyrophonc (it bums 
spontaneously 111 ax wthout any source of igubon) Carbon dioxide, dry chemcal, or sand arc rtcommcndcd exhnguuhmg agents for 
cadmum fires Unusual Fire or Explosion Hazards Cadmum dust can explode dunng a fire Massive cadrmum metal does not present 
thls potenhal explosmn hazard, however, certam work operauons such as gnndmg, weldmg, or cuthng, can produce dust made of fimely 
dinded cadrmum partacles Warning Do not create a dust cloud of cadmum partacles, especlany dunng cuttmg, gnndmg, or weldmg 
operabons Special Fire-flghting Procedures Wear a self-contamed breathrng apparatus (SCBA) mth a full facepiece operated in the 
pressuredemand or Dosibve-pressure mode 

S&bilty/PoIymerhtim Cadmum IS stable m closed contamers d m g  routme operahons Hazardous polymemahon cannot occur 
ChemIcal Incompatibilities C h u m  reacts dangerously wlth ammomum mrrate, hydmmc a d ,  tellmum, and anc (Genmm ref 84) 
Conditions to Avoid Avoid all  exposure to soufces of igmhon and to mcompahble chemcals Hazardous Products of Decomposi- 
hon When heated, whch IS hkely dunng fires and work operahons such as weldmg and machlrrmg, cadrmum metal can decompose mto 
cadrmum metal fume and cadmum o d e  fume 

Carcinogenfdty The ACGM classfis  cadmum and its compounds as suspected human carcmogcns (group A2), the IARC llsts them 
as probable human camnogens (group 2B), and the NTP classlfies them as anbcipated human carcmogens (group b) Summary of 
Rlsks. Heatmg cadrmum metal pduces  mtensely mtahng cadmmm metal fume The acute effeck of its exccssive mhalahon, wluch 
mclude severe tracheobronchhs, pneumoxuhs, and pulmonary edema, are Me threatenmg and are usually delayed for several hours, ther 
mortality rate is about 2046 Nonfatal pneumomh has resulted from exposure to 0.5 to 25 mg/m3, a Wty has been reported for five hours' 
txposure at 9 mg/m' and for 1 hour's exposure at 40 to 50 mg/rn' Then is no warnlng dlscomfozt or unmediate rmtation from exposure to 
xdmum fume Acute gasmentents and symptoms of metal fume fever are associated mth even Iowa acute exposure Symptoms of acute 
werexposure mclude excessive sahvaaon, a dry. bumtng throat, headache, achmg muscles, coughlog, chest hghtness and pan, nausea, 
:hills, and fever ch&, and fever Medical Conditions Aggravated by Long-Term Exposure None reported. Target Organs sltln, eyes, 
.espmtory system, ladneys, and blood Primary Entry Inhalahon, sku contact. Acute Effects See Summary of Rlsks. above Chronic 
Effects bng-term, chronic mhalaaon of cadmmm dust, salts, or fume causes chronic cadmum polsolung charactenzed by a distmcbve, 
ionhypemphic emphysema with or urlthout renal tubular injury, accompanied by the urinary excrehon of  a protein with a molecular weight 

-. 
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of 20,000 to 30,000 This protem IS itself a sen of early but reversible chromc posonmg (Possible chromosomal abemtlons and decreased 
blah weight among babies of  women exposed to cadmum have been noted.) Danger Conbnued overexposure from mhalahon causes me- 
versible renal tubular damage Cancer, anema, eosmopUa, anosma, chnic r b b ,  yellowed teeth, and bone changes have been reported 
Bone pan m the nbs, backbone, and femur 1s common, dlsorders of calcium metabohsm develop, and ludney stones and pulmonary fibrosis 
have been descnbed FIRST AID Eyes. Immediately flush eyes, mcludmg under the eyehds, gently but thoroughly wth floodmg amounts 
of nmmg water for at least 15 m u t e s  Skin Rinse the affected area wth floodmg amounts of water, then wash it with soap and water 
Inhalation Remove the exposed person to fresh restore and/or support h ~ s  or her breathing tis needed Have q u f i e d  medical personnel 
admmster oxygen as r e q d  Ingestion If a physician is not redly  avdable, gve the exposed person 2 to 3 glasses of water to dnnk and 
mduce vommng A physician may adrmnlster a gastric lavage followed by s h e  catharsis Comments A comprehensive mdcal  program 
IS advsed for those who work wth cadmum or its compounds ' h s  should loclude chest X rays aud forced-mtal-capzit tests Get med- 
id help (in plant, paramedic, community) for all exposures Seek prompt medacal ass~~tauce for fuxtha treatment, observahon, and 
support after fmt a d  Note to Physician Cxelahon therapy may be useful m tnatment, calcium &sodium edetate and pencdamKIe an: rec- 
ommended Dmercaprol (BAL) IS not recommended because of reported red toxlclty of the cadmum-BAL complex 

SpnvLeak Not@ safety personnel, evacuate unnecessary personnel, elmmate a l l  sources of igmtlon m e d ~ a t c l y ,  and provlde adequate 
venpllatm Cleanup procedures must not create dusty condihons Plck up the sprllea marenal usmg vacuurmng, moppmg, or wet-sweepmg 
techmques Cleanup personnel need protechon agamt mhalahon of dust and fume (see ~ e c t  8) Waste Dkposal Contact your suppher or a 
hccnsed contractor for detaded recommendahons Follow Federal, state, and local regulahons Concentrated soluhons of cadmum waste can 
be precpiW wth lune and collected by ffltrahon Effluent should be treated as needed to reduce the concentrabon of the cadmum to a 
level that is witlun regulatory comphance huts 

~ A & % $ % a m m a n t  (29 CFR 1910 lo00 Subpart Z) 
EPA Designations 40 CFR 3024) 
RCFU Hazardous &ask, NO wo6 (40 CFR 261 24 [Charatenshc of EP toxicity]) 
CEXCLA H d o u s  Substance, Reportable Quanhy 1 lb (0 454 kg), per the Clean Water Act (CWA), 6 307 (a) 

Goggles Always wear protecbve eyeglasses or chemcal safety goggles Where splashmg of a cadmum solubon is possible, wear a full face 
held. Follow OSHA eye- and face-protechon regulahons (29 CFR 1910 133) Respirator Use a NIOSH-approved resprator per Geaum 
r e f m c e  88 for the maxunum-use concentrabons and/or the exposure h t s  cited m sectlon 2 Follow OSHA resplrator regulations (29 CFR 
1910 134) For emergency or nonroutane opemhons (splus or cleamg reactor vessels and storage tanks), wear an SCBA Waming Ax- 
punfylng respuators wdl nor protect workers m oxygen4efiaent atmospheres Other Wear mpewious gloves, boots, aprons, and gaunt- 
lets, to prevent prolonged or repeated shn contact wuI th~s marenal. Venfilation Install and operate general and local maxxmum explosion- 
proof ventilahon system powerful enough to mamtam axborne levels of cadmum below the OSHA PEL cited m s d o n  2 Local exhaust 
venhlahon IS preferred because it prevents dqcrsion of the mtammant mto the general work area by elrrmnahng it at its source Consult the 
latest edihon of Gemurn reference 103 for detalsi recomnmedamm Safety Stations Make emergency eyewash stabons. safely/qmck- 
drench showers, and washmg fachhes avdable m work areas Contaminated Equipment Contact lenses pose a special hazard, soft lenses 
may absorb untants, and al l  lenses concentrate them Do not wear contact lenses m any work area Remove contarmnated clothmg and 
launder It before weanng it agam, clean h s  mateslal from your shoes and equipment. Do not wear work clothes home Comments Prachce 
good personal hygiene, always wash thoroughly after umg tius matenal and before eatmg, dnnlung, smokmg, usmg the tollet, or applymg 
cosmehcs Keep it off your clothmg and eqrupment. Avoid transfemng It from your hands to your mouth whde eabng, dnnhng, or smokmg 
Do nor eat, dnnk, or smoke m any work area Do not mhale cadnuum fume Do not expose mdividuals with lung, her, ludney, and blood 
admen& to cadmum unhl such exwsure IS aumved by a physician 

SEmOM 6, HEALTH HAZARD SVF;ORMATION, cont. 

SZCmOS 2+SP&L, LEAK, W DISPOSAL PROCEDmES i 

S W . Q N  8. SPECIAL PROTECTION PIRQRMATION 

' 4  

_ _  - - _  
SECTION 9, SPECIAL PRECAUTIONS AND COMMENTS 
StoragelSegregation Store cadmum m closed contamers m a cool. dry, Well-Venhlated area away from sources of rgnrhon and strong 
DXI~IZUS Protect contamers from physical damage Avoid storage situabons where comaon can occur Keep powdered cadm~um m 
closed contamers, prevent the auborne &spersion of powdertd cadrmum. Engineering Controls Make sure all englneenng systems 
(produchon, transportahon) are of m u m  explosion-pf design Ground and bond all contamen, pipehes, etc , used rn shppmg, 
tnmsfemng, reactmg, producing, and samphng operahons to prevent s m c  sparks Other Precautions The toxlc effects of cadmum are 
influenced by the presence or absence of other elements such as tlnc and selenium. If these matenals are present m the workplace, careful 
evaluabon of any exposure to cadmum IS required to understand any cuntnbutmg factors 
Hazardous Materials Table (49 CFR 172 101) Not ksted 
Optional Hazardous Materials Table (49 CF'R 172 102) 
D N o  UN2570 

IMO Shipping Name Cadrmum Compounds 
IMOHazardClass 6 1  
M O  Labels Polson or Samt Andrew's Cross (x)* 

#Harmful-Stow away from Foodstuffs (IMO Label, Matenals of Class 6 1 Packagmg Group In) 
References 1,26,38,84-94,100,116, 117,120,122 

Prepared by PJ Igoe, BS Judpncat? as to Ue sWab~My of infommtron haun for pwchasds purpo~s arc 
n ~ y ~ d c r c s p o n s ~ ~ c y  Tbaef~dIhoughrasombleclmhns 

Industnal Hygiene Review DJ Wilson, CM b k n t P l r m m U e p o f r u c h ~ ~ o ~ G e r u u m P u M l r h m g C o r p  
axtauis no wamnhes rmbD no m p m o n c  and uisumc~ no mpwnbdrly 
as to the -y or mtpblhty of such informatton for applimon to 
p c t n b d s  lntcadnd pcrrpaef or forcontequmces d t t 3  use. I M e d d  Review W Silverman, MD 
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I M a t e d  Safetv Data Sheets Collectron- - -  
Sheet No. 410 
Carbon Tetrachlonde 

. .  
IIssued 12/80 Revision B, 4/90 

Section 1; Mikterhl Xdentificahon 31 
Carbon Tetrachloride Description A chlonnatcd hylirocarbon denved from tnterachng carbon dlsulfidc and chlorme m 
the presence of mn, or chlonnahon of methane or hgher hydrocarbons at 482 'F/250 C to 752 T/400 C Carbon tetra- 
chlonde is treated wth caustic &ah solution to remove sulfur chlonde Its pnmary use 1s in manufacturing flurocarbon 
propellants It 1s also used tn productng of scrmconductors, chlonnmg orgamc compounds, metal degnasmg, refnger- 
ants, as a solvent foro&, fats, rems, rubber waxes, lacquers, and vmshes, and as an agnculhnal furmgant. Ths matenal 
was widely used m the dry-clcanlng lndustry 
Other Designations CAS No 0056-23-5, CCI,, carbon chlonde, carbon tet, methane tetrachloride, perchloromethane, 
tetrachlorocarbon, tetrachloromethane 
Manufacturer Contact your suppher or dlstnbutor Consult the latest ChmucrrhveckBuyers' G u m  for a suppliers ht. 

R 1 
I 4 
s 2+ 

Fm0 
HMIS 
H 3  
F O  
R O  
PrJGt 
t ~ c ~  a - Section , .  2, hgmdienfs and , , , Uccupational , ' . ' ,  ..-.. Expasure Lid@ $ 

Carbon tctmhlonde, ca loocxb 
OSHA PEL ACGIH TLV (Skin), 1989-90 Toxicity Data. 
8-hr TWA 2 ppm. 12 6 m @ d  TLV-TWA 5 ppm. 31 mglm' 

MOSH REL, 1987 
60-mm celllag 2 ppa 12 6 m@m' 

Rat, oral. LQs 2800 mg/kg, toxlc effects not yet renewed 
Rat, mhalahon, I.c, 8OOO ppmover 4 hr, no tonc effect noted 
Human, mhalahon. T L  20 ppm tnhaled produces gostromtcstml 
effects (nausea or vomtmg) 

See MOSH, R I E S  (FG49OOOOO), fa addmull Imtatlve. muliltlve, turnongearc. rad t m a t y  dru. 

Bolling Point 169 77 *Ff76 54 'C 

Vapor Pressure 91 3 mm Hg at 68 F/20 *C 
Vapor Density (Air = 1) 5 32 

Appearance and Odor A colorless hqmd wth a heavy ethereal odor The hgh and low odor thresholds arc, respectrvely, 128 4 and 60 mg/m3 
Odor 1s not an adequate warnmg slgn to prevent overexposure 

> >  S d m  3, Physical Data 
Molecular Weight 153 84 @mol 

Water Solubility Very sllghtly soluble (800 mg/l at 68 'FRO 'C) 
Evaporation Rate (Butyl Acetate E 1) 12 8 

Melting Point -9 4 'F/-23 'C SpecvrC Gr~viQ -0 = 1 at 39 VI4 'C) 15940 ot 68 'FRO -C 

Flash Point. None reported [ AutoignItfonTemperntm Nonereported [ LEL Nonereported 1 UEL Nonerepoaed 
Extinguishing Media Carbon tetrachloride 1s nonflammable and wnll not support combustm Use extmgushmg media appmpnatc to the 
surroundmg fm 
hon products lead to its replacement wth "safer" extmgmshq &a. 
Unusual Fire or Explasbn Hazards Carbon tetrachlonde can react vlolwtly mth hot or bummg metals such as alurmnun and magnesium 
Special Fire-fighting Procedures Slnce fuc may produce toxlc fumes. wear a self-cootamed brcathmg apparatus (SCBA) wth a full f a c e p e  
operated m the prcssurc-dcmand or posihve-pressure mode and fully cncapsulatmg SW Use water spray to cool fire-cxposed contamers Be 
awaxc of runoff from fire control methods Do not release to sewers or waterways 

mated was prewously used as an cxtmgwshmg m&um rn portable fire extupgu~crs, but its toncity aod fne decomposl- 

&&ion 5. Reactivity Dah 
StabllitylPolymerizatlon Carbon temchlonde 1s stable at room temperature io closed contatners under normal storage and haadllng conditrons 
Hazardous p l y r a m o n  cannot occur 
Chemical Incompatibilities Carbon tetrachlonde reacts violently wth fluonne gas, a&& metals, and alumum (see reference 126 for spec& 
lacompatibhhes) 
Conditions to Avoid Thls matenal has caused explosions when used as a fire exhngulsher on wax fm a d  urn& fms It may also form toxlc 
phosgene when used to put out electrical fires 
Hazardous Products of Decomposition Thermal oxidatme decomposhon of carbon tetrachlonde can p d u c e  tonc phosgene and hydrogen 
chlonde 
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No 410 CarbonTetrachlonde 4/90 

Secfion.6, Health Hazard Data 
~~~~~ ~ ~~ 

Card 

$=my of Risks Carbon tetrachlonde is highly toxlc and Imtahn by mhalahon, igesbon (mean lethal dose is 5 to 10 ml), and skm ab- 

arrhykmas, and gastromtesbnal symptom In humans &e majonty of fatahbes have been the result of renal mjury wd secondary card~ac 
fdure Kdney and hver damage can occur from severe acute or chronic exposure Human liver damage occurs more often after mgeshon of the 
hqud than after the mhalabon of the vapor However, after a 30 rrrm to 1 hr exposure to concentrabons of lo00 to 2000 ppm, humans have died 
from acute m a l  damage 
Medical Conditions Aggravated by Long-Term Exposure F'rolonged recovery and pennanent dlsabihly of the hver, hdney, and lungs arc 

enicity The NTP, IARC, and ACGIH llst carbon tetrachlonde as an anhcipated human carcinogen, a possible human carcmogen, aad a 3 human mmogen, reSpechVely 

hon Alcohol s synerglsQc effects markedly mcrease cc1 's toxicity B xcessive exposure may result m central nervous s stem deprrssmn, cardiac 

E es Flush ~mmcdmtely, mcludmg under the eyehds, gently but thoroughly mth floodmg amounts of nuuun water for at lwt 15 rrrm s%P ~zm? remve contarmnated clotlun ~ f t e r  nmng affected ~ h n  mth floodmg amounts of water, w& it mth soap p ~ d  w e  
Inhalation emove exposed person to & au and support brea 

3 ess the person shows evidence of decreasing mental funchonmg a d  awareness 
After flrst aid, get appropriate In-plant, paramedic, or community m e L d  support 
Phyddan's Note To rm~lrmze hepatorenal damage, consider mtravenous acctylcystemc H 

Closely momtor hepabc and ren% funchons Avoid eploephnae because of myoca&al sensihzahon and potcnhd for mducmg ventricular 

as needed 
d o n  Never give anythug by mouth to an unconscmus or conw Y mg person Give one to two glasses of water to ddute and mduce vomhng, 

anc oxygen 1s also uhl& for mpficmt expo- 
sues M y s u  has also been su ested m severe cases Give cardiorespvatory support as m P cat& and cmfully molutor flud and electrolytes 

arfiythyrmas 
3 Pracedurm 
SpflYLeak Nohfysafety personnel, evacuate area, and provlde maxlmum exhaust ventdabon Cleanup personnel should tect a g w t  mhala- 
hon and skm and eye wntact Small spds can be absorbed on paper or some noncombushble, mert mgdient and a l l o w a  ev 
For 1 e IUS. d&e far ahead to contain spdl for hposal Prevent release of CCl, to surface water or sewers Follow apphble%HA regula- 
hOm39 & 1910 120) 
D I y d  Contact your suppher or a hcensed contractor for dctiuled mmmendaQons Follow applicable Federal, state, and local regulahons 
EP Designations OSHA Designatlons 
Lasted as a RCRA Hazardous Waste (40 CFR 26133 
SARA Exeemely Hazardous Substance 40 CFR 354 Not hsted 

ted as a SARA ToNc Chermcal 40 C !  372 65 btcd as a CERCLA Hazardous Substance* (40 Cl?R 302 4). Reportable Quanhty (RQ) 5OOO lb (2270 kg) [* per RCRA. Sec 3001, per Clem 

rate m a hood 

hted as an Aa Contarmnant (29 CFR 1910 1O00, Table 2 2 )  

Water Act, Sec 307(a), 311 @)(4)1 

Goggles Wear mtcchve eyeglasses or chemcal safe 
Reqkator Fofow OSHA resplrator regulatrons (29 &k 10 134 and, d necessary, wear a NIOSH-approved respmtor For emergency or 
nonmutne w t m m  (c-g spdls, reactor vcsseh, or storage A) , wu~f an SCBA 
Warnin#, Au-punfymg mpuators do not protect workers m oxygendeficient a m  heres 
Other ear unpcrvlous gloves, boots, apm, and gauntlets to prevent skm contacL?olyvmyl alcohol protechve gear IS ncommmded 
VentUatIon Pmmde eneral and local ex losion-proof VenhlaQon systems to mamtam lllrbome concentrahons below the OSHA PEL, ACGIH 
TLV, and NIOSH REf. (Scc 2) Local eJaust venblahon IS preferred smcc it prevents contarmnant dqemon mto the work a m  by cwtrollmg it 
at Its source ( 1 0  
Safety Stations Make avdable m the work area emergency eyewash stahons, safety/quk&ch showas, and washmg focIhhes 
Contaminated Equipment Never wear contact lenses m the work area. soft lenses may absorb, and all leases concenm antants Remove this 
matcnal from our shoes and quipment Launder wntammated clothmg before weanng 
Comments d v e r  eat, dnak, or smoke m work areas Pracbce good personal hygiene after usmg t h ~ s  mater14 espcclany before cahng. dnnhng. 
smoktng, usmg the todet, or applymg c o s ~ h c s  

Storage Requirements. Store m bghtly closed contamer m a cool, dry, well-ventdated, low fin-nsk area away from Illcompabble materials (Scc 
5). dmct sunl~ght, and heat Prevent exposure of vapors to high temperature to prevent decomposibon to tom and corrosive gases and vapors 
Engineering Controls Avoid vapor mhalabon and skm or eye contact Use only with adquate ventdahon and sppropnate personal pmwhve 
gear Monitor vapor levels and mshtute a respmtory protechon program whch mcludes trammg. mamtcnance, msptchon, and evaluahon. 
Practace good personal hygiene procedures When possible, subsbtute a less hazardous solvent for CCl, h w d e  preplacement and harmual 
medical exams, mcludmg studies of hver and hdney funcQon Prevent exposing indwiduals with hver, hdney, or central navous system diseases, 
or alcohohsm. Alcohol's synagshc effects marlredly mcrcase CC1,'s toxlcity 

DOT Shipping Name Carbon tetrachlonde 
DOTHPEardClass ORM-A 
ID No.: UN1846 IMOLabel Polson 
DOTLPbel None 
DOT Packaging Requirements 173 620 IDNo UN1846 

o la, per OSHA eye  and face-protccbon regulahons (29 CFR 1910 133) 

m 

Transportation Data (49 CFR 172 101, 102) 
IMO Shipping Name Carbon tetrachlonde 
IMO Hazard Class 6 1 

IMDG Packaging Group I1 

8,53,73.84,85,88,89, 100,103,109,124, 126,127, 129, 130.131,134, 136,137 
Prepared by MJ Uson,  BS, Industrlal Hysene  Renew DJ Wilson, CIH, Medical Review MJ Ha.r&es, MD us 
~ 0 1 9 W ~ ~ ~ ~ ~ ~ c a m m s a r l m c a ~ ~ Q p ~ s ~ ~ ~ ~ 4 J u ~ b n ~ ~ r d t l b l l ~ o l n ~ ~ ~ ~ n ~  

wrquniWrr). urnthe .Mnc).a.triblIhy ofuch mlamaha~ la nppIrntnm to heporshrdn rnonWplrpac a facooop- d m w -  
mDcammylkporcM.~mty ~ ~ ~ ~ e ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w ~ ~ w ~ ~ ~  
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a 

Matedal &$e@ Data Sheets CoueCtion: 
Sheet No. 315 
Chloroform 
hued  11/17 Rewsion D,91p2 

Chloroform. ca 99% Usually contam 0 75% ethanol as a stabihzex Impunhes mlu& bmmod~chloromebanc, vmyhkae, and &thy1 carbonate 

8-hr TWA. 2 ppm (9 78 mglm3) 
1991 OSHA PEL 199293 ACGIH TLV 1985-86 Tordctty Dah* 

TWA 10 ppm (49 m#) 

*SeeNIOSH RTECS(FS9100000) f o r d d u m d ~ m , ~ , r q n o d u a v c , ~ e m c . d ~ a t y k  

Boil& Polnt. 143 'F (62 'C) 
Freezing Point -82 'F (-635 'C) 
Molecular Welght. 11939 
Vkcoslty 5 63 mP at 68 'F (20 'C) 
Relative Evaporation Rate (BuAc=l). 11 6 
Surface Tension 27 1 dyndan at 68 'F (20 'C) 
Refraction Index 1 4422 at 77 'F (25 'C) 
Appearance and Odor Colorless, volatile hquxl ovlth a heavy, ethereal odor 

./3.&*+*** *.?; ; x e ,  4- " rW.t'.;*w**?.nw W c $4 
Density. 1A9845 at 59 P (15 'C) 
Water SolublUty- Nearly msoluble, 05% at 77 P (25 T) 
Other SolubWtks: Soluble m ethMol, ethyl &a, knzme. acetone. carbon &aide, 

Odor Threshold. 85 to 307 ppm (rangefiom ccxnbmdsowcm) 
Vapor Pnsnve 160 mm Hg at 68 'F (20 *C), 200 mm H at 77 'F (25 'C) 
Saturated Vapor Density (Air = 0 075 l b / e  or l.2 kg& 0 136 

mdc8rbDntctraclllonde.. 

or 2 183 kg/m3 

Set%ion 4. Fke a d  &p#osionDa&~@~ *++% ' h3j** L , .,, , c I A,, ' 'A \ *$@*d'&q,*; <PA., 2 * &* 

j Flash Polnt. Ndamrnable "OllCnpaaed 
S Y  

Exttnguisaing Media Nonflammable h m  staadrrdtcsts m aarbutwdl burn on plonged exposure to flameorlngh tMpentme To fight fin, use 
exhngdmg agents sutable for smundIng fin. Do not sclo~er mataul wzth a hlgh-pnssrae wata strerrm. Unusual Fln or Explosion Hazards. 
Contaum may explode 111 heat of fire Special Flre-figbtlng Procedures Bscause fin may prodace tom thermal decomposluon products. wear a 
s e ~ ~ n t c u n e d b ~ g ~ ~ ( S C B A ) ~ a ~ ~ l e a a p a c l t e d m ~ ~ ~ d o r p o a t t v ~ m o d e  Stru~alfircfighters' 
protechve d o h g  1s no2 effccuve. stay away h m  ends of ranks. Do not release runoff from fie control methods to sewas or waterways 

2 ' y 

StabilitylPolymerizaUon Chloroform 1s stable at room tunpaatme m closed ContaULers under normal storage and haudhg con&tmns Hazardous 
polymewxhon cannot OCCUT It's pH deuwscs on prolonged arposllre to nu and kght due to hydmchlmc d (HCl) formahon. The ncommendcd 
shelf-Me 1s 2 months for full contmncxs and 2 weelcs for parhally full colllllll~b Chemical Incompatlbillth Inuxnpabble anth acetone, alkab, 
a l m u m ,  ddane, hhum magnesium. -gcn &ox&, mmgcn temxdc, puchlonc ad, lhsphom pa~toxdc, potassium, potassium 
hydroxide. methyl alcohol potassium rert-butoxxk. sodmn, sodmm hydnmde, so&um methylate, sod~um-potass~ua~ alloy, hlwpropylphosph~ne, 
calcium hydromde, and f lumne and any strong OXAZCK Conditions to Avoid Expospre to hght, prolmgcd he#, md mcomp.tibles Hazardous 
Products of Decomposition Thermal 0-e decomposihon of CHQt cm produce carbon &oxxlc and toxic ddonne, Hc1, and phosgene gas 
CHC13 -es ~t 437 'F to fomuc md, carbon monoxide. and HCl on prolonged h a g  anth water 

Section 6 Health Haxarr4paa ,a* v~+. .+ P ,,, '> .,. ,-: * *' *?,., <:. 5 

CardnogenIdty Chloroform IS consldaed a carcmoga by the IARC (Chss-2B. possibly a a c m o ~ c  II) humans wzth h t a l  human and 
suficmt arumd evi&nce),('W NTP (Clpss 2. reasonably antmpated to be acarcmogen, krmted human and mffiaent ~und evldence)j1@) and 
NIOSH (Class X, carcmogeen &fined anth no further categonzahon)!lW DFG (MAK-B. jusnEably snspscted of havmg carcmogemc potent~al){~~) 
and ACGlH (Class A2, suspected human carcmogen based on krmtcd eplduuuuuc evidence or danonseotron)('~ Camnogamty tends to be 
organ specl6ic pnmanly to the hver and hdneys summary of Rkks chloroform 1s i 08 depressant, eye. shn. and respiratory tract rntiint, and 
muses damage to the liva and hdneys Symptoms range hm dvpness to c d ~ a c  anythrmas resultzng m death chloroforms' towty 1s due to its 
easy llpid solubhty Avoid exposure dunng pregnancy because CHCL, dd€u.ses readrly across the placenta Alcoholics seun to be affected sooner 
and more severely than others from chloroform exposure (alcohol may already have damaged the hver) Ethanol. polybromrnated brphenols, 
steroids. and ketones potenhatechloroform's toxlclty 

, '< ,<* 

1 '  v <  >- , 
+ , u" .,j+F>$$:A,, :+.+*x ,?% .., 'L.&&p& r; > 

C o U l ~  011 m page 
~ 0 1 9 9 2 0 0 1 1 1 . m R b i ~ C a r p a n m o  ~ ~ a a ~ w d t c a h p b i & & p m m m m b ~  
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No 315 Chlorofoxm 9192 

Target Organs kver. hdney. heatt eyes. skul Rimary &try Routes Inhalaha mgcptton. shn contact'absmpttm Medical Conditions 
ravated by Long Term Exposure Alcohoksm, kva, hdney. or IIQVOUS system dsodas Aeute Ellects Vapor mhalahon causes varyrng 
ees of CNS depression dcpendmg on coIlcenhahon and exposun length Symptoms lnclnde headache. MP?F~B. dmmess drunkenness. progressive E ess, vormhng, thxst, delmum, and dwnartatm Expure to 14 o00 to 16,000 ppm has causal nqnd nnumsaousnw severe acute exposures 

can damage the hvva and hdney (damage 1s usually not observed for24 to 48 hrpost cxpmnre). respmtmy fblurc, severe card= anythmlas (reason 
for drscontrnuahon of use as an a n e s h c ) .  and death. Apparent recovay Erom heavy wtpasares may nsult m delayed death due to her or hdney 
falure Death usually occurs 4 to 5 days post exposure and autopsy shows masslvc hver neQoss Vapors cause eye nntahon and spasmodic wurlung 
Darcct eye contact with the kqrud causes d m t e  burmng patn and posslble corneal epithezlnm damage Skm amtact anth the kqud produces 
bunung pan, aythema. and vesiculatton due to defatang of the shn, hgeshon can cause gasoomtestuml nntlbrw, eregular heartbeat, musea and 
vormtmg. d m h e a  (possibly blood-stamed), drowsure~s. ~~)11xxousness, Md stateof shock. Chronic Me&% h h g d  mhdatmn of Chloroform 
vapors causes fahguc, hgesuve ClsaubarW, freqnent and b g  ~ ~ p l o n ,  mental dubess, and CNS and parpharrl IIcoropBdles h e r  (fatty 
degenaatlon and enlargement with hepahas seen m dogs) and hdney damage may also occor 
FIRST AID Eyes Do not allow wchm to rub or keq eyes hghtly shut Gently kft eyelids and flush mmahtely md amtmwusly with fl&g 
amounts of water untd transported to an unergency mcxhcal fachty Consult a physlclan lmmedlltcly SLln QyIcAfy nmove contarmnatcd clothurg 
ILnse wthflodng amounts of waterforatkast 15- Wash expos edarea anthmpmd wrter Lnbnlotkn. Rrmwe exposedperson to fresh an 
and support breathmg as needed Ingestion Neva p v e  anyttung by mouth to an III~U)IISMIIS or convdsmg person. Contact a p o w n  control center 
and unless otherwlsc advsed. have that consctous a d  alert person dnnk 1 to 2 glasses of water. to auk Do not ladncevomhng because vicetun may 
become obtunded Gasrnc lavage may be lndrcated lf pahent IS comatose or at nsk of convuLung Note to Physidamz Because effects may be delayed 
(specally hdney and hver problems). keep vlctun unda obsavatmn for 24 to 48 hr 
Obuun blood glucose. UMaysrs kvva funam tests, chest x-ray, and momtor cardm fuDchon and fltud/elecfrolyte stabs Momtor hvva and kdney 
funchon for 4 to 5 days after exposure. D~sulfiram, I& metabolites. and a hgh carbohydrate diet appear to protect somewhat a g w t  chlomfoxm 
touclty Do not give adrCnaIin.1 Tests may show IIIQcBs.d brlrnrbm, ketosis, lowered blood protbrtnnbm. ud ma. 

Section6. Health Razard €)a& + y h -, 2 3 '.*$$y" gy;&$??*" /,&., ... " --$/A$% <>*k y',. A p '  I) ~ 

of flmdr may help to F e n t  hdnty falure 

.,.% $*%$.y?$$$p." %y-. .. I < i <+?<A ,.2hV y b  ... 
SpilyLeak No@ safety personnel, wlare and vendate ~rrea, deny enny, and stay upwmd. Ifpossibleanthwtnsk, move amtamer from splll area. 
cleanup personnel should we-a fully encapsuhg vHpor-protschve clothrng For small spll]s. take up wth eaah. sand, verrmcuhte, or other 
absorbent noncombushble matead and place m slutable contamers for cksposal For large @. dike far ahead of spill and contaan for later dasposal 
or reclamatron Spllls tn water may need to be trapped at the bottom anth sand bag h a s  and t r d  anth u%v.ted cabon and m o v e d  by sucuon 
hoses. mechanrcal kfts, and dredges, Follow apphcable OSHA regulatlow (29 CFR 1910 120) Eatoxicky Values. Rambow Trout (SrJmo 
goudnui], &,-, = 2030 crg/L. bluegdl (tcpOmrr aacr&us)), & = 1OO.OOO p&% k largemouth brss (bfmpterus sahwds) IJ& = 51 
ppM6  hr Environmental Degradation If released to land, most chloroform evaporates nqndly (due to lugh vrqwr pressure) while some may 
leach to groundwater where it maus for a long tune on the bottom. If released to wata. chlarofam cvrpattts n p d l y  anth cstmated half-hfes of 
36 hr (mer). 40 hr (pond), 9 to 10 days (lake) In aa.  form photodegrades wth a half-hfe of 80 days It CIPI be tmspmkd long dutances and 

e may return to earth vm ram. Dkposal Reclamat~on fs possiile through dstillaclon or sream smppmg. chtoroform 1 a anddate for 4ud 
on, rotary luln. or fluidmxi bed mcmeraaon anth an aczd s u u b k  Contact your suppher or a luxnscd amtractor for detailed reammenda- 
Follow apphcable Federal, state, and local regulanons. 

A Designations O S H A ~ n a t i O n s  
ksted IIS M I\lr contarmnant (29 CFR 1910 lO00. Table 2-1-A) 

IF 
Lasted as a RCRA Hazardous Waste (40 CFR 26133) No UO44 
ksted as a SARA Extremely Hazardous Substance (40 CFR 355). TPQ 10 OOO lb 
Lasted as a SARA TOXIC Chermcnl(40 CFR 372 65) 
Lasted as a CERCLA Hazardous Substance* (40 CFR 302 4) Final Reptable  Quannty (RQ, 10 lb (4.54 kg) [* paRCRA. Sec 3001, CWA. 
Sec 311@)(4). & CWA Sec 307(a)] 

l Section 8. Special Protection Data 
, Goggles Wear chemical safety goggles for conca-ttranons of 5 ppm to 2% and a full facqnecc for levels above 2%. p a  OSHA eye- and face- 

pmtecbon regulations (29 CFR 1910 133) Because contact lens use m mdustry 1~ controv- estabhsh your own poky Respirator Seek 
professional advice pnor to resplrator selechon and use Follow OSHA resp~ator regdamns (29 ClX 1910 134) and, Ifnecesary, wear a MSW 
NIOSH-approved rzspmtor For any detectable con'~ltraaon use a supplied-an respxaror or SCBA anth a full facqnece and operatsd rn pressure- 
demand or other posihve pressure mode. For emagency or nomouhne opezahons (oleanmg spills, - v d .  or storage tanks), wear an SCBA 
Wnrningl Au-purrfymg rupuakw do not prblcu wrkrs m oxygen+ctent atmospheres If requators IIC u d ,  OSHA rqures a wntten 
respiratory protechon program that lncludes at least m e d d  c e d i i o n ,  mnmg, fit-tesfink penodac envmmmtal xnomtonng, mamtenance, 
uupccuon. cluuung. and converuent, s m m y  storage areas Other Wear chemically protectwe gIoves, boots, p n s ,  and gauntlets made of 
polyvmyl alcohol or Viton (breakthrough h m s  > 1 hr) to prevent shn contact Venttiation hnde general and locpl exhaust vartdahon systems to 
mantiun arrborne conceatrahons below the OSHA PEL (Sec 2) Local exhaust v e n a h o n  P p r e f d  beuuse it pxevcnts contarmnant ctspasion 
mto the work area by coneohg it at its source(('W Safety Stations Make avdable m the work ma emergency eyewash stattons, safety/quick- 
drench showers and washng fdi t ra  Contamhated EqulpmenL Sepmte contanunatal wak clothes hm street clothes and launder before 
reuse Remove thrs matend from your shoes and clean pasonal protectwe equlpmmt Comments Neve eat, dnnk, or smoke m work - 
Ractlce good personal hygiene after usmg this marend, especmlly before eahng, dnnha& &g, lrsrng the apilet, or applymg cusmeacs 

Storage Requlremeats Prevent physical damage to contamers Store m lead-hed or mdd steel contmncrs of all-welded construchon m a cool (e30 
C). dry, well-ventdared area away from darect laght and lncompahbles Eaglneering Controls. To redpa potenttal Mth hmds, ase s u f h e n t  

diluhon or local exhaust ventrlaclon to control mrborne contaminants and to mantam cowxatr&ons at the lowest practd kveL Isolate opaatrons 
mvolvmg chloroform Administrative Contmk It 1s suggested that chloaoform use fa extrpcturns III labs thoold be avodcd and replaad because 
of its toxicity and camnogenic pomhd. Co& preplacemeat and pendc medrcal exams of exposed warlras 

DOT Shlpplng Name Chloroform Packaglng Authorizations Quantity Limitations 

DOT Label $0- a)VeswIStowsge A Special Provirions (172 102) N36 TI4 

Section 9. Special Precautions and Camments > . ,v , , , , , , , *..v/':~d$j+&&& , , , , , . , , , , ., , 
, i I , ,. -, 

' 

I 

TrenrportPtion Data (49 CFR 172.101) 

Hazardclass 6 1  a)Exceptlons None a) Passenger Aircraft or Railcar 5L 
UN1888 b) Noabulk Packaglng. 173202 b) Cargo Alrcran Only 60L 
&In Group I? c) Bulk Packaging 173.Zd3 Vessel Stowage Requirements 

b) Other 40 

(PDP. 
-, .- 

MSDS CoUdc&ui R e f e r c ~ c s  26 73 100 101,103.124.126 127 132,133 136 139 140 148 153.159.163.164 167,168.169 171 174 175.176 180 
S t m r e d  by M Gurnoo. BA. 1ndudrl.l Hygiene Review PA ROY MPH CM. Medial Review W Silwrmrrt. MD 
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Genrum Publishing Corporation 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8854 

Matenal Safety Datu Sheets Collechon 

SheetNo 83 
Chromum MetaUPowder 

Issued 3/81 Revision A, 11/89 

Flash Pomt None reported 

*One hundred penrnt of dust goes thrwgh a 74-pm slcvc A 140-d spark can a &a dad. 
Section 5. ReactMb Data I )I, 

Autoigmtion Temperature Cloud, 1076 F (580 'C). dust LEL Dust cloud explosion, UEL None reported 
layer 752 'F (400 'C) 0 230 0dft3 

- 
StabilitylPolymerization Chromum 1s stable when properly handled and stored. Hazardous polymenzamm cannot cccur 
Chemical Incompatibilities Chrmum reacts reactly wth dhte not mmc, acids to form chromous salts It IS soluble m acids (not mmc) and 
strong a k a h  Iu powder IS mcompatlble with strong oxldwg agents mcludmg hgh 0, conccntratlon Evaporation of mffcury (Hg) from Cr 
amalgam leaves pyrophonc chromium Fmely dwided Cr attam mcandescence with mmgen oxlde. potasslum chlorate, and sulfur &oxide. 
Molten kthium at 18 'C sevaely attacks Cr Fused ammomum muate below 200 'C reacts explosively and may igmte or react violently with 
h o m e  pentafluonde. 
Hazardous Products of Decomposition Thmal oxidauve decampsibon of Cr can produce toxic chromum omde fumes 
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No 83 Chromium MetalJPowder 11/89 

Sectioh 6. Health, Hazard Data . 
Carcinogenicity The NTP and OSHA 1st  chromium as a human carcmogen 
Summary of Risks When ingested chromum 1s a human polson. with gastrornfestmal (GI) effects Chromium 3 (CP) compounds show llttlc or 
no toxicity Less soluble ch~~nuum 6 (Cr4) compounds are suspected carcmogens and severe untants of the larynx nasopharynx, lungs and slan 
(SeC 2) Chromic aad or chromate salts cause imtaaon of the skm and respratory passage Jngestlon leads to severe mitation of  the gastromtes- 

eact. renal damage. and cuculatory shock Chrormum metal (when heated to hgh temperatures) and rnsolublc salts are said to be mvolved m 
hstological fibross of the lungs, whch may progress to ckmcally evident pneumwmoss Exposure to chromate dust and powder can causc slun 
(dumauus) and eye mitation (conjunctwitus) 
Medical Conditions Aggravated by Long-Term Exposure An mcresed mcidence of bronchogemc carcmoma occurs m workers exposed to 
chromate dust 
Target Organs. Resjmatoxy system 
Primary Entry Jnhalaaon, percutaneous absorpuon, and mgesnon 
Acute Effects Acute exposures to dust may cause headache coughmg shortness of breath, pneumocon~os~~ fever weight loss nasal mita~on. 
dammanon of the conjuncuva. and dennab- 
Chronic Effects Asthmatic bronchts 
FIRSTAID 
Eyes Flush unmerllately mcludmg under the eyehds gently but thoroughly with floodmg amounts of nuuung water for at least 15 rtun 
Skin Brush off chromum dust. Afta rmmg affected area with floodmg amounts of wata, wash It with soap and warn 
Inhalation Remove exposed pason to fresh a~ and support breathmg as needed. 
Ingestion Never give a n y b g  by mouth to an ~ncollsc~ous or conwlsmg penon If mgested, have that consaous person slowly dnnk 1 to 2 
glasses of water to ddute Do not d u c e  vomotlng A physlclan should evaluate all mgcsuon cases 
After first aid, get appropriate in-plant, paramedic, or community medical attention and support 
Physician's Note Acute toxiaty causes a two-phase mul t  1) mulusystem shock due to gastromtestmal corrosivity and 2) hepaac. renal 
hanatopaac m l t  Treatment should use ascorbic aad as a neutrallzer with gastnc lavage If the mgesaon u substant~al exchange transfusions 
and/or consider hanod~alys~~ Treat allergic deamaU~~ with local cortsone or 10% ascorbic acid to reduce Cr*6 to Cr*' Ten percent EDTA KI a 
h o l m  base llppked every 24 hr helps heal slun ulcers 

SpUYLerk No@ safety personnel o f  large spdls Cleanup personnel should wear protecave clothmg and approved respuators Remove heat and 
igruuon sources Provide adequate venukhor~ Keep aubame dust at a nununurn. Remove spdls qwckly and place m appropriate contavlus for 

Disposal Reclam salvageable metal Contact your suppker or a kcensed cantractor for detatled recommendations Follow appkcable Fedual. 
state, and local regulaaons 
OSHA Designations 
b t e d  as an Ar Contarmnant (29 CFR 1910 1O00, Table 2-1 ) 
EPA Designations 
RCRA Hazardous Waste (40 CFR 261 33) Not hsted 
b t e d  as a CERCLA Hazardous Substance* (40 CFR 302 4) Reportable Quamty (RQ 1 lb (0 454 kg) [* per Clean Water Act. Sec 307(a)l 
SARA Extremely Hazardous Substance (40 CFR 355) Not ksted 
Lsted as a SARA TOXIC Chemical (40 CFR 372 65) 

dlsposalorreuse 

a 

a 

Y 

Goggles Wuu protecbve eyeglasses or chem~cal safety goggles. per OSHA eye- and face-protecuon regulahons (29 CFR 1910 133) 
Respirator Wear a NOSH-approved respuator lf necessary Wear an SCBA wth a full faceplece when the partlcle concentrabon's upper h u t  IS 
50mghn) 
Warning Air-punfymg respators do not protect workers m oxygendefiaent atmospheres 
Other Wear mpervious rubber gloves boots aprons and gauntlets to prevent prolonged or repeated dun contact 
VentUation Provide general and local explosion-proof ventdauon systems to m m m n  axborne concatrabons below the OSHA standard 
(Sec 2) Local exhaust venolauon P prefmed smce it prevents contammmt d~~pcrs~on mto the work area by ellmmatmg it at its source (Geruum 
ref 103) 
Safety Stations Make avadable m the work area emergency eyewash staaons, safety/quckdrench showas, and waslung facdiaes 
Contaminated Equipment Never wear contact lenses 1 ~ 1  the work a~ea. soft lenses may absorb and all lenses concentrate, mitants Launder 
contarmnated clothmg before wcanng Remove t h ~ ~  matend fiom your shoes and qupment. 
Comments Never eat, drink, or smoke m work areas Pracace good personal hygiene after usmg th~s matenal. especially before eamg. dnnlang. 

Storage Requirements Store matenal m cool dry, well-ventdated area separate from aads and oxidlung agents Seal and protect contamers 
kom phyucal damage. Keep away fiom heat or igmuon sources 
Englneering Controls Avoid dust lnhalauon Practice good housekeeping ( v a c u m g  and wet sweepmg) to m m z e  axborne paruculates 
ind to prevent dust accumulahon Use nonsparkmg took and ground electrical qupment and machmery 
rransportatioa Data (49 CFR 172 101, 102) Not hsted 
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Material Safety Data Sheet 
From Gemurn's Reference Collecbon 

Geruum Pubhhmg Corporabon 
1145 Catalyn Street 

Schenectady, NY 12303-1836 USA 
(518) 377-8855 puBusHlffi 

No 359 
ETHYLENE DICHLORIDE 
@omaly 1 ,Z-~chlomethane) 

(Remsion C) 
Issued November 1978 
Reased August 1987 

SECTION 2. INGREDIENTS AND HAZARDS 
Ethylene Dichlonde, CAS #0107-06-2, NIOSH RTECS #IU0525000 

H H  
I I  

c1- c - e - C I  
I t  
H H  

*The maxmum allowable ak concentrabon (above the ceding level value) 
of eth lene dichlonde IS 2Gppr.n for 5 mnutes in any 3-hour penod 
COMhEr(TS Addibonal data concernmg tonc doses and tumn e m ,  
re roduchve, and mutagenic effects IS Isted (with references) m U!e NIOSH 
R f C S  1983-84 supplement, pages 865-66 

CHEMTCAT. INCOMPATIBILITIES mclude strong oxldmg agents Explosions have occurred with muttures o f  UUS matenal 
and hquid ammoma or dunethylmopropylamme Frnely divided alumnum or magnesium metal may be hazardous m contact 
with ethylene dichlonde 
C-D E l m a t e  sources of ignibon such as excessive heat, open flames, or electncal sparks. pmcularly 
m low-lying mas, because the explosive, heavler-thn-au vapors will concentrate there 
PRODUCTS 0 F HAZARDOUS DECO MPOSITIO N can mclude vmyl chlonde, chlonde fumes, and phosgene Phosgene is an 
extremcly poisonous gas products of thermal-oxidabve degradation (1 e ,  fire condifaom) must be treated with appmpnate 
caubon 

% HAZARD DATA- , . 
100 ACGIH Values 1987-88 

TLV-TWA 10 ppm 40 mg/m3 
OSHA PEL* 1986-87 

NIOSH REL 1986-87 
1O-HrTWA 1 ppm 
C e d q  2 ppm (15 Mtn ) 
Toncity Data 
Man, Inhalation, TC 

8-Hr TWA 50 
c&g 100 ppm (15 Mm) 

4000 ppmll Hr 
Human, OraL 9 9 2 8  mgflrg 
M a . C h a Z T q ,  92- 
Man, oral -714 mg/kg 
ReOralLD513 670- 

SECTION 4 FIRE AND EXPLOSION DATA 
Flash Pomt and Method Autoignihon Temperature Flammab&y Lmts m Au 

See Below 775'F (4 13'C) 5% by Volume 

LOWER , 1, U PPER 

62 15 9 
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+SECTION 6 HEALTH HAZARD LNFORMATION 

SECTION 7 SPILL, LEAK. AND DISPOSAL PROCEDURES 
SP1LLAEA;Y Before usmg ethylene dichlonde, it IS essenhal that proper emergency procedures be establlshed and made 
known to all personnel mvolved m handhg it Nohfy safety personnel of ethylene dxhlonde spas or leaks and implement 
contamment procedures Remove and e h a t e  all possible sources of igmhon such as heat, sparks, and open flames from the 
area Cleanup personnel should use protechon agamt mhalahon of vapors and contact wth hquid Contiun spills by usrng 
an absorbent matenal such as dry sand or verrmculite Use nonsparlang tools to rmx waste matenal thoroughly with 
absorbent and place it m an appropnate container for da sal Flush trace residues with large amounts of water Do not flush 
waste to sewers or open waterways WASTE DISPOSAr Consider reclamahon, recychg, or desrmchon rather than disposal 
m a landfill Waste may be burned m an approved mcmerator equipped with an afterburner and a scrubber Follow Federal, 
state, and local regulahons 
Ethylene dichlonde IS designated as a hazardous substance by the EPA (40 CFR 116 4) Ethylene dichlonde 1s reported in the 
1983 EPA TSCA Inventory 
EPA Hazardous Waste Number (40 CFR 261 33) U077 
EPA Re rtable Quanaty (40 CFR 117 3) 5000 Ibs (2270 kgs) 
Aauahc ?oncitv Ratme. TLm % 1000 - 100 m m  

1, 1. 

SECTION 8 SPECIAL PROTECTION INFORMATION 
GWrGJ Fa Always wear p r o m v e  eyeglasses or chemcal safety goggles Ethylene &chloride IS psrhcplarly lmmful to the 
eyes, and dmct contact results m corneal opaaty 

fi motds (Genium ref 88) for t h e w c o n c e n t r a h o n s  and/or the exposure h t s  cited 1 ~ .  -on 2 Fdlow the 
resprator gudehes m 29 CFR 1910 134 Any detectable concenrrabon of ethylene &chIonde requves an SCBA, full 
facepiece, and pressure-demand/posihve- 
oxygendeficient atmospheres 
con&tIons to prevent slun contact. Remove contanmated clothmg and launder it before weanng it agam Ward 
contammated shoes VENTILAm Provide max~um explosion-proof local fume exhau 
the axborne concenfIahons of ethylene dchlonde vapors below the exposure lun~ts cited IO 
designed hoods that mamm a rmnunum face velocity of  100 Ifm (Imear feet per mute) 
eyewash stations, washmg fachhes, and safety showers avadable m anas of use and h e y  SPECIAZ 
LIONSIDF.RATIONsS Vapors are heavxer than ar  and WIU collect m low-lymg mas Elmmate so- of grubon m these 
areas and agam provide good ventdahon there COMMENTS PractLce good personal hypene Keep matenals off of your 
clothes and equipment. Avoid transfemng Uus matenal from hands to mouth whde eabn dnnkmg, or smolung Immediately 
remove ethylene dicblonde-saturated clothmg to avoid flammab~M~ and health hazards 8mtac.t lenses pose a special hazard, 
soft lenses may absorb untauts, and all lenses concenm them. 

ent cloudrng of the eye) G L O W  Wear ~pervlous  rubber v- se a NOSH-approved nsprrator per the NIOSH Pocket GIUde to Cltemcd loves to prevent skm contact 

sm modes Warnmg Atr-punfymg respirators wdl llQf protect workers from 
UIIIErWear rubber boots. a p n s ,  and other ptechve clothmg mtabJe for use 

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS 
STORAGE SEGREGATION Store ethylene dichlonde m tlghtly closed contamers 111 a cool, dry, well-ventdated area away 
from sources of igmbon Protect contamers from physical damage and from exposure to excessive heat Avoid d m t  physical 
contact wth strong acids, bases, ondmng agents, and reducmg agents 
tools Outside or detached s!orage IS preferred Store and handle ethylene dichlonde m accordance wth the regulatmns 
concerning OSHA class IB flammable hquids F.NGINF.ER1NG CONTROL!j During transfer operat~oos mvolvmg ethylene 
dichlonde, the Lquid and its vapors must not be exposed to nearby sources of ignaon from engmeemg systems that are not 
explosion proof Preplan emergency response procedures 

DOT Hazard Class Flammable Lrquid 
DOT Label Flammable Lquid 
IMO Class 3 2 

References 1-9 12, 19, 21, 26, 43, 47, 73, 87-102 CK 

SPECIAL HAND1 .INGISORM% Use nonsp-g 

TRANSPORTATION DATA @e 49 CFR 172 101-2) 
DOT Shppmg Name Ethylene Dichlonde 
DOT ID Na UN 1184 
IMO Label Flammable Liqud, Polson 
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Material Safety Data Sheet 
From Genium's Reference Collecbon 

Genium Publshing Corporaaon 
1145 CataIyn Street 

Schenectady, NY 12303-1836 USA 
CENIUM PUBLISHING CORP 

- .  
No 26 

MERCURY 
(Revision C) 
Issued September 1981 
Revised August 1988 

Dexnphon (OriginNses) Used ln barometers, thermometers, hydrometers, and pyrometers, 111 mercury 
ire lamps producing ultraviolet rays, in switches and fluorescent lamps, as a catalyst 111 oxidahons of organic 
ampounds, 111 alloys, in explosives, and for extracmg gold and silver from ore 
Other Designaoons Colloidal Mercury, Metalhc Mercury, Quicksilver, Hg, Hydrargyrum, 

Manufacturer Contact your suppher or distnbutor Consult the latest edihon of the Chermcufweek 
Buyers Guide (Gemm ref 73) for a list of supphers 
Comments Inornantc and orwuc mercuru~compounds are highly toxic, as is DUR mercury 

Genium 
HMIS 
H 3  R 1  

I 4  F O  

S I  
R O  
PPG* 

:AS NO 7439-97-6 

Flash Pomt and Method 
* 

Mercury, CAS No 7439-97-6 

Autoigniuon Temperature Flammability Lmts 111 An 
* I by Volume * * 

*Mercury can be absorbed through mtact slun, whch contnbutes to 
overall exposure 
**See NIOSH, RTECS (OV455ooOO), for addihonal data with references to 
reproduchve, mutagenic, and tumongexuc effects 

ACGIH TLV (Skin*), 198748 
TLV-TWA 0 05 mg/m3 as Hg (Mercury 
Vapor) 

Toxicity Data** 

Boiling Point 673'F (357'C) 
Specific Gravity (KO = 1) 13546 at 68'F (20'C) 
Vapor Pressure 0 0018 Torr at 77'F (25 C) 

Water Solubility (9%) Insoluble 
Molecular Weight 201 Grams/Mole 
Melting Point -37 93'F (-38 85'C) 

Appearance and Odor A silver, heavy hquid, odorless Danger Mercury vapor has no wamlng properbes 

Unusual Fire or Explosion Hazards When exposed to the high temperatures that occur dunng a fm, mercury can vaponze to form 
extremely toxic fumes 

Special Fire-fightmg Procedures Wear a selkontamed breathing apparatus (SCBA) with a Full facepiece operated in the pressure- 
demand or posihve-pressure mode 

Mercury 1s stable m closed contamers at room temperature under normal storage and handhng con&hons It cannot undergo hazardous 
poly menzaUon 

Chemical Incompahbilities Hazardous reachons involving mercury and acetylene, ammonia, boron phosphodiiodide, chlonne, chlonne 
dloxide, methyl awde, sodium carbide, nimc acid, oleum, and sulfunc acid are reported (Gemurn ref 84) 

Condihons to Avoid Do not expose mercury to incompatible chermcals 

Hazardous Products of Decompositlon Extremely toxic mercury metal fumes are llkely to be pmduced dunng fues 
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Summary of Risks Mercury v e 6  toxic due to its hquid and fat solubhty, lack of charge, and membrane permeabihty It 1s a 
slowly cumulahve poison that concentrates m the bran, hdneys, and liver It a very hazardous when spllled or heated Mercury and its 
vapor are rapidly absorbed by the membranes linmg the respratory tract, the gastrointestmal (GI) tract, and the slun Mercury is a 
teratogen (causes physical defects in embryos) 
problems of  the target organs can be worsened Provide preplacement and penodic medical exams emphasivng the target organs 
Target Organs Skm, eyes, respratory system, central nervous system (CNS), hdneys Primary Entry Slun absorphonl 
contact, mhalatlon Acute Effects  Erosion of the respiratory/GI tracts, nausea, vomhng, bloody diarrhea, shock. headache, 
metalhc taste Inhalahon of high concentraQons for short penods can cause pneumotutls. chest pam, dyspnea, coughmg, stomati-, 
gingivihs, and sahvahon Chronic Effects  Tremors, emohonal problems, loss of concen&ahon, depression, drowsiness, fahgue, 
msomnia. loss of memory, ludney problems, eye lesions, vision dlsturbances, sore mouth and throat, problems wth the sense of  taste or 
smell, nosebleeds, nasal inflammahon, loss of  weight or appehte, poor hand-eye coordmahon, awkwardness. and unsteadiness, as well as 
dermatihs Eyes Immediately flush eyes, includmg under the eyelids, gently but thoroughly with plenty of runnmg 
water for at least 15 m u t e s  Skin Immediately wash the affected area with soap and water because of the lncreased exposure from 
slun absorption 
medical personnel adrmnater oxygen to mat  the chemcal pneumotuhs that may develop 
to someone who a unconscious or convulsing Note to physician If indicated by degree of igestlon, s ahe  catharhcs and charcoal 
should be used Chelahon therapy with d-pemcillamme may also be mhcated 

G E T  M E D I C A L  H E L P  (IN PLANT, PARAMEDIC, COMMUNITY) FOR A L L  E X P O S U R E S  Seek prompt 
medical assistance for further treatment, observation, and support after first aid Treatment of chronic mercury 
poisoning requires expert medical c a r e  At the first signs, immediately remove the e x  osed person from further 
exposure and have him or her examined,and - 

Spill/Leak Notlfy safety personnel, restnct access to the spill area to necessary personnel, and provide adequate ventdahon Clean up 
spills promptly Speciahzed equipment and/or techniques may be ~ p ~ d  to safely deal with large mercury spllk, If large quanhhes of 
mercury are used in the workplace, detaded, pnor spill-management planmng IS recommended Collect spilled mercury by usmg a suchon 
pump and an asplrator bottle with a long capdary tube For finely dmded mercury m lnaccesslble cracks, comers, etc , treatment with 
calcium polysulfide and excess sulfur a recommended to convert the mercury globules into mercury sulfide Vacuum cleaners may be used 
d they are equipped with specially designed mercury-absorbent exhaust filters Collect the mercury lnto hghtly sealed contamers for later 
disposal or reclamation Cleanup personnel must use the recommended personal protechve equipment (see sect 8) 
Waste Disposal Consider reclamahon, recychng, or destruction rather than dlsposal in a landfill Do not pour mercury down a dram 
Mercury is very harmful to the envronment Contact your suppher or a hcensed contractor for detillled recommendahons Follow Federal, 
state, and local regulahons 
OSHA Designations 
AK Contarmnant (29 CFR 19010 lo00 Subpart Z) 

*Per the Clean Water Act, 0 407 (a), Clean AK Act, 8 112, and Resource Conservahon and Recovery Act, 8 3001 

Medical Conditions Aggravated by Long-Term Exposure Precxlshng 

FIRST AID 

Inhalation Remove exposed person to fresh au, restore and/or support his or her breathmg as needed Have 
Ingestion Never give anythmg by mouth 

. , . treated .. . ..~..~mh ... by .... a .... physiciai, .... .. . ... tra- 
SECTXON 7. SFILL,.LEAK*<AWD z)I§IEsOSAC..PROC ~ . ~ J & ~ ~ " , , " ,  . . xy, 

EPA Designations (40 CFR 302 4) 
RCRA Hazardous Waste No U151 
CERCLA Hazardous Substance, Reportable Quanhty 1 lb (0 454 kg)* 

Goggles Always wear protechve eyeglasses or chemcal safety goggles Where splashing of  mercury may occur, wear a full face shield 
or splash guard Follow OSHA eye- and face-protechon regulahons (29 CFR 1910 133) 
Respirator Use a NIOSH-approved respmtor per the NIOSH Pocket C u d  to ChemrcalHuwds for the maxunum-use concentrahons 
and/or the exposure hrmts cited m sechon 2 Follow OSHA resprator regulahons (29 CFR 1910 134) Other Wear impervious gloves, 
boots, aprons, gauntlets, etc , to prevent any contact wth mercury and the skm 
Ventilation Install and operate general and local venhlahon systems powerful enough to conhnuously mamtain -me levels of 
mercury below the OSHA PEL standard cited in sechon 2 
Safety Stations Make emergency eyewash stahons, washmg facihhes, and safety/qruck-drench showers avadable in work areas 
Contaminated Equipment Contact lenses pose a special hazard, soft lenses may absorb lmtants and al l  lenses concentrate them. Do 
not wear contact lenses m any work area Remove contammated clothing and launder it before weanng it agm, clean mercury from shoes 
and equipment Separate work and street clothes, store work clothes m special lockers and always shower before changmg to street clothes 
Comments Prachce good personal hygiene, always wash thoroughly after usmg tha matenal Keep it off of your clothmg and 
equipment Avoid transfemng it from your hands to your mouth whlle eahng, dnnlung, or smokmg Do not eat, dnnk, or smoke in any 
work area 

L v  *s + 

StoragelSegregation Store mercury in a cool, dry, well-venhlated area m hghtly closed unbreakable polyethylene contamers Protect 
these contamers from physical damage 
Special €Iandling/Storage Conshuct storage areas to have smooth. hard, nonporous floors with no cracks or spaces SO that spilled 
mercury globules do not form m inaccessible areas 
Comments Mercury evaporates slowly, but d it is spllled it can form many tmy globules that evaporate much faster than a single pool 
of it will In an unvenhlated area, sigtuficant concentrahon of mercury vapor can develop from thls enhanced evaporahon effect This 
poisonous vapor is partsularly hazardous rf breathed over a long period of tune, so spzlls or releases of mercury requrre very meticulous 
cleanmg procedures 
Transportation Data (49 C F R  172 101-2) 
DOT Shipping Name Mercury, Metal DOT Label None IMO Class 8 
DOT Hazard Class ORM-B DOT ID No NA2809 IMO Label Comsive 

Indusmal Hygiene Review DJ Wrlson, CM 

Medcal Review MT Hard~es, MD 

ken taken in the pnparabon of such informatron Genium Publulung Cop 
extends no warranties makes no rcpreserimons and assumes no responsibility 
as to the accuracy or sutatnlity of such informaUon for appliaon to 
wrchads intended cumscs or for CODYQUCDCCS of its use. 



17 of 24 

Genium Publishing Corporation 
1145 Catalyn Street 

Schenectady. NY 12303-1836 USA 
(5 18) 377-8854 

Matenal Safety Data Sheets Collectron 

SheetNo 311 
Methyl Chloroform 

Issued 11/75 Revision F, 3/92 Errata 6/92 

Settion 3. Physical Data > >  

Boiling Point 165 'F (75 'C) 
Freezing Point -22 'F (-30 'C) 
Vapor Pressure 100 mm Hg at 68 'F (20 'C) 
Vapor Density (air = 1) 455 
Corrosivity R e d l y  CoRTodeS alummum and its alloys 
Refraction Index 1 43765 at 69 8 'F (21 'C) 
Viscosity 0 858 CP at 68 'F (20 'C) 
Appearance and Odor Colorless @urd with a sweemh, chloroform-lrke odor The odor threshold IS. 44 ppm 

Flash Point None (m conventional CC tests) 
Evtingufshing Medla Noncombu~ible l r q d  whose vapor burns m the presence of excess oxygen or a strong igruuon source For small fues use 
dry churucal or carbon dioxide (O2) For large f=es use fog or regular foam If these matenals are unavadable. a water spray may be used but be 
aware that water ream slowly with methyl chloroform to release hydrochlonc acid 
Unusual Fire or Explosion Hazards Vapors are heavier than au  and may travel to a strong ignihon source and flash back Aufvapor mxtures may 
explode when heated Contamer ma explode m heat of fire Exposure to open flames or arc weldlng can produce hydrogen chlonde and phosgene 
Special Fire-fihtlng Procedures hethy1 chloroforms burmng rate 1s 2 9 m d m m  Smce fire may produce toxlc thamal decomposiaon products 
wear a selfcontamed breahng apparatus (SCBA) with a full facepiece operated in pressuredemand or posihve-pressure mode. Structural fzefight 
QS' prorecave clothmg provides hmted protecuon. Wear clothmg specifically recommended by the manufacturer for use m fxes mvolving methyl 
chlorofonn Apply ooohg watcr to contruner sides untd afm fm E extrngulshed Stay away from ends of tanks Isolate area for 1/2 mlle rf fire 
mvolves tank, truck, or rad car Be  aware of runoff from fKe control methods Do not release to sewers or waterways 

Molecular Weight 133 42 
Density 13376 at 68/39 8 'F (20/4 'C) 
Water Solubdity Insoluble 
Other Solubilitres Soluble m acetone, alcohol, ether, benzene. 
carbon tetrachlonde, and carbon W i d e  

% In Saturated Air 16 7% at 77 'F (25 'C) 
Relative Evaporation Rate (butyl acetate E I) 12.8 

Section 4, Fire and Explosion Dah > 

I Autolgnitlon Temperature 932 'F (500 'C) I LEL 7% v/v I UEL 16% vlv 

Section 5 Reactivity Data 
Stablllty/Polymer&ation Methyl chloroform IS stable at Mom temperature m closed contamers under normal staaage and handlang condaons 
Hazardous polymenzaaon can occur m contact with alununum tnchloride 
Chemical Incompatibilities Methyl chloroform IS mcompahble with sodium hydroxlde, mtrogen tetroxide. oxygen (lqwd or gas), strong ondzen 
and chemically acave merals ldce alumum. mc. and magnesium powders reacts violently with caust~cs to form dichloroacetylene. reacts slowly 
with water to form hydrochlonc acid, forms shock sensiave mlxtures with potassium, and polymenzes m contact with alummum mchlonde 
Conditions to Avoid Exposure to mosture. strong ignihon sources and =-welding uruts and contact wth mcompahbles 
Hazardous Products of Decomposition Thermal oxldahve dccomposiaon (temperatures >SO0 'F. contact wlth hot metals, or undn UV rays) of 
methyl chloroform can produce carbon dioxlde (Cod and toxlc dichloroacetylene. hydrogen chlonde, and phosgene gases 

Section 6. Health Hazard Data 
Cardnoeenlcitv The IARC K k s  3. d e a u a t e  cvidencel!lbl) NTP.(142) and OSHA('@) do not h t  methyl chloroform a9a camnogen 
SummGy of Rkks Methyl c'hloroform IS c o - m d d  one of  the least toxic of the hquid chlorlnated hydrc;carbons It IS unta&ng to eyes. skm. 
and respnatory tract. Although low in systemic toxicity. methyl chloroform IS. an anestheuc capable of causlng death at hgh concentmuons (>lS.OOO 
ppm) generally in  poorly venhlated enclosed areas Quick and complete recovery IS observed after prompt removal of unconscious persons from 
area of exposure. L&e many other solvents methyl chloroform sensitizes the heart to epinephme (blood pressure-rasmg hormone) and may mduce 
cardlac arrhythrmas and arrest 
Medical Conditions Aggravated by Long-Term Exposure None reported 
Target Organs Skin, eyes, central nervous (CNS) and cardiovascular (CVS) systems 

capyluh 0 1991 &urn wvhuu COrpmMcr 
Conr~uce on next page 

A n y ~ u . a ~ r n t h a t t h c p l b l u b c . a p a a p r m n p m h i i  
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Section 6. Health Hazard Data, contznued 
Prlmary Entry Routes hhalahon dun contact Acute Effects Methyl chloroform defats the &an causing mtahon. redness, dryness, and scahg 
Contact with eyes produces mtahon and mlld conjuncnvitls Vapor mhalahon can cause headache, dlamess, qudibnum dsturbances. and in hgh  
concentmuons may lead to CNS depression, unconsciousness, and coma Durmg a 60-nun exposure p o d  these effects am observed. 100 ppm IS the 
obsaved odor threshold. at 500 pprn there is obvious odor and decreased reaction tune, lo00 ppm causes sllght equlkbnum loss. at 5000 ppm there u 
defmte mcoordmanon. and 20,000 ppm produces surgical strength anesthesla with possible death Mdd hver and hdney dysfunchon may occur afta 
CNS depression recovery Although unldcely, d mgesuon occurs. symptoms include nausea, VomiMg, dmrrhea and possible esophageal burns The 
acute lethal human dose is -500 to 5000 mglkg Chronlc Effects None reported 
FIRST AID 
Eyes Gently Mt eyehds and flush Immdately and contlnuously with floodmg amounts of water untd transported to an emergency medical facility 
Do not allow vichm to rub or keep eyes hghtly shut Consult a physicm medmtely Skin Qrtrckly remove contarnurated d o h n g  b s e  wlth 
flooduig amounts of water for at least 15 nun Wash exposed area with soap and water For reddened or bktered skuh consult a physicm 
Inhalation Remove -sed pason to fresh au and suppoxt breathmg as needed Ingestion Never give anythmg by mouth to an unconscious or 
convulsmg person. Contact a polson control centex, and unless othawlse advised, have that C O ~ I O I L T  and der1 penon dnnti 1 to 2 glasses of water tr 
ddute When decidmg whether to mduce vonuhng. carehlly consider amount mgested, tune smce mgeshon, and avarlabhty of medical help If large 
amounts are recently mgested (absorphon mto the body IS not yet hkely to have occud). and medical help or transportahon to a medical fachty IS 
not readdy avadable, mduce vomiung Otherwse, vomitmg IS not recommended smce aspmhon of vomitus can produce chemical pneumonitis 
Note to Physicians Do not use adrerialme or sympathomuneac anunes m treatment because of the mreased cardlac sursihvity involved 

Section 7, SpilI, Leak, and Disposal Procedures I 

SpUYLeak knmedntely noufy safety personnel, wlate area. deny entry, and stay upwmd Shut off all igmhon sources If possible without mk. shut 
off leak. Cleanup p e r s o ~ e l  should wear fully encapsulamg vapor-protechve clothrng For small spills, take up with earth, sand, vermiculite, or other 
absorbent, noncombushble matenal Usmg nonsparkmg took, place m suitable contamers for & p a l  or re~larnahon. For large spills. drke far ahead 
of llquid spdl for later d q s a l  or reclamahon. Report any release III excess of lo00 lb Follow appllcable OSHA regulahons (29 CFR 1910 120) 
Environmental Transport. In water, methyl c h l o m f m  s half-Me IS hours to w& dependlng on wlnd and muung conditions I t  1s very perslstent 
m groundwater On land it v o l a t l h s  due to its h g h  vapor pressure and leaches extmsively When released to the atmosphere, methyl chloroform c a ~  
be bransported long distances and returned to earth vm ram It 1s slowly degraded by reactlon with hydroxyl radicals and has a half-Me of 6 months to 
25 years The Natural Resources Defenses Councd reported recently that methyl chloroform depletes ozone. 
Ecotoxicity Values PimephuZespromelus (fathead mmnow), LCso 52 8 mgN96 hr; Poecdia rericdatu (guppy), LC, 133 ppm/7 day 
Dls~osal Contact your SUDD~CX or a hcMsed contractor for de&uled recommendations Follow amhcable Federal state, and local rezulahons 

1. 

EPA Designations- 
h t e d  as a RCRA Hazardous Waste (40 CFR 26133) No U226 

OSHA Desgnations 
Listed as an Au Contanunant (29 CFR 1910 lO00. Table 2-1-A) 

- 

L~~ted as a CERCLA Hazardous Substance* (40 CFk 302 4) Reportable Quanuty 

SARA Extremely Hazardous Substance (40 CFR 355) Not bted 
Lsted as a SARA TOXIC Chenucal(40 CFR 372 65) 

(RQ). lo00 lb (454 kg) [* per RCRA, Sec 3001. CWA, Sec. 307(a) and CAA, Sec 1121 

Section 8. Special Protection Data 
Goggles Wear splash-proof, protechve chemical safety goggles or faceshelds. per OSHA eye- and face-protechon regulahons (29 CFR 1910 133) 
Because contact lens use m indushy IS conmvemal. estabhh your own pollcy 
Respirator Seek professional advice pnor to respxator selecuon and use Follow OSHA respuator regulahons (29 CFR 1910 134) and, d necessary, 
wear a MSHA/NIOSH-approved resprator Select respuator based on its suitability to provide adequate worker protechon for given worlung 
Oondiuons level of axborne contammat~on, and presence of sufficient oxygen For emergency or n o m u m e  operat~ons (clearung spills. reactor 
vessels, or storage tanks), wear an SCBA Warning' Aw purifiing respirators ab not protect workers UI oxygen-deficient atmospheres If respirators 
are u s 4  OSHA requlres a resplratory protechon program that mcludes at least tramng. fit-teshng. penodic envmnmental morutonng. mutenance, 
mspectlon. c l m n g ,  and convenient, sanitary storage areas 
Other Wear chenucally protectwe gloves. boots. aprons and gauntlets to prevent repeated or prolonged slan contact Viton and butyl rubber [with 
breakthrough mes (BTs) of >8 hr and 4 to 7 9 hr respechvely] arc recommended matenals for protectwe gear Do nof we neoprene polyvinyl 
chlonde (PVC). natural rubber, or polyethylene because these matenals have a BT of <1 hr 
Ventilation Provide g e n d  and local exhaust (in some cases explosion-proof) ventdabon systems to maurtarn aubome concentmuons below 
OSHA PEL (Sec 2) Local exhaust ventdahon IS preferred smce it prevents contanunant bpersion mto work area by control@ it at its source 
Safety Stat100ns Make avadable m the work area emergency eyewash statmns, safetylquickdrench showers, and washmg fachhes 
Contamhated Equipment Separate contam~nated work clothes from street clothes Launder contammated work clothng before weanng Remove 
ths rnatenal from your shoes and clean personal protecwe equipment 
Comments Never eat, &I& or smoke in work areas F'rachce good personal hygiene after usmg tius material. especdly before eating. dnnkmg, 
smohng. usmg the todet, or applymg cosmeucs 

Section 9. SDeciaI Precautmns and Comments 
Storage Requirements Prevent physical damage to contamers Store m cool dry, well-venalated (use pressure-vacuum ventdataon) area away from 
igruhon sources. arc-weldmg operahons. and mcompahbles (Sec 5) Regularly momtor inlubitor levels Do not01 store m alummum contamers or use 
pressure-spraymg equpment when methyl chloroform IS mvolved 
Engineer4 Controls To reduce potentd health hazards. use sufficient dduuon or local exhaust ventdabon to control aubome contammntr and to 
mauttam concentrauons at the lowest pracucal level To prevent stauc sparks, elecmcally ground and bond all equipment used m methyl chloroform 
manufactunng. use. storage. Iransfer and shippmg 
Administratwe Controls Consider preplacement and penodic medical exams of exposed workers that emphasize CNS, CVS liver and slun 

Transportation Data (49 CFR 172 101, 102) 
DOT Shipping Name 1 1.1-Tnchloroethane 
DOT Hazard Class ORM-A 
IDNo UN2831 I D N o  UN2831 
DOT Label None 
DOT Packaging Exceptions 173 505 
DOT Packaging Requirements 173 605 
MSDS Coltrcbon References 26 38 73 89 100 101 103 124 126 127 132 133 136 148 153 159 162 163 164 
Prepared by M Gannon. BA, Industrial Hypene Review D Wdson CIH Medtcal Review AC Darkngton. MPH MD Edited by JR Strun MS 

IMO Shipping Name 1 1 1-Trichloroethane 
IMO Hazard Class 6 1 

IMO Label SL h d r e w s  Cross 
IMDG Packaging Group III 

6r 
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Genium Publishing Corporation 
OnekUmPlaZa 

Schenectady, NY 12304490 USA 
(518) 377-8854 GP Mate- Safety Data She& Collection: 

Sheet No. 313 
Perchloroethylene 
Issued 11/78 Revsion E,9f)2 

cannot occur Chemical IncompaUbIliUes Slowly (faster m presence of water) colTodcs alumum. mn, and ?an& It IS lncompatiblc uuh 
c h e m d y  s a v e  metals (I c. banum. bcryhum and hhum (exploaes with h h u m  shavmgs). mong oxdums, sodnun hydroxide, canshe soda, 
potash. and mtnc acid Perchloroethylene forms an expbs~ve nuxture wth duutrogen tearax& md ructs wth ~dlvated c t ~ d  at 392 'F (200 
'C) to yield hurachl- and hcxachlorobe~e. Condltloas to AvoId Contact wlth moIsblsc md mcompatibles 
Hazardous Products of Decomposition Thnmal oxldatlve decompmmon of pachlaathylcat can produce carbon &mde and toxic chlormc, 
hydrogen chloride. and phosgene gas (also produced by contact wth W kght) 

Carchogedcity. Pachloroethylene IS bted as a carcmogen by The IARC (Group 2B, anunal suffictent evidence. human Mdaqwte data)."64) 
(Class 2 reasonably antlclpated as a caxmogen. mth h t e d  human evidence and sufficimt ~ l m a l  evldenoe)!'~ NOSH Class-X, 

some controversy rcgardrng human carcmoggerncity because mea though there IS an maeased nnmba of cancers of the shn, colon, lung, 
urogautal tract, and lymphtwarcomas, the dry cleanmg workas studmi WQC also exposed to otha chenucaLr Summary of RLSLS: Perdrloro- 
ethylene P stored m the fatty assue and slowly metabohzed with the loss of chlonnc. The half-Me of 1ts unnq metabohtc (mctdonxcm d) 
IS 144 hours Perchloroethylene wcats the rnapnty of its t0nrclt)r on the mtral nervous system caumg symptoms mgmg from hght- 
headcdness and sllght 'mebnatzon' to unconsciousness h a  damage IS possible after severe acute or nunor long-tam expo- It bas a 

m m o g c n  defined mth no further eXplanahor&o~ and DFC (MAK-B. pstdiably suspected of havmg carcmogcmc p~tenaal)(~ &, There IS 

synagcshc e f k t  mth toluene coclrrruuollM1poIL 
C-- .L . l  -.a .. 1 
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No 313 Perchloroethylene 9192 

Medical Conditions Aggravated by Long-Term Exposure Navous kva. hdney, or skm dsordexs Target Orgius: Lver, hdney, eyes. 
uppa rrsplratory tract, shn. and central nervous systan Primary Entry Routes Inhalahon and shn and eye contact. Acute Effects Exposure to 
high levels can cause liver damage which may take sevaal weeks to develop Vapor exposure can cause shght maxtmg of the eyes and throat (m 
high concentrations) In human studm, exposure to 200 pprn/5 mm caused mild CNS depresson, 600 ppm/lO mm caoscd numbness around the 
mouth m e s s ,  and umordmafion, 100ppxrf7 hr caused nuld eye, nose, and &oat mt~tlon, fludung of the face and nedc. headache, somno- 
lence, and slurred speech Slan contact may produce dennaQtu because of pachlarocthylenes defatMg action (more cunmon after repeated 
exposure) DK- eye contact causes teanng and b m m g  but no permanent damage Ingesnon 1s rare but can cause lmtahon of the Ips, mouth and 
gastromtestinal traa, uregular headm& MUSCX~ & vomiting. b h e a  (possibly blood stamxi). drowsmess, ~c011sc10osacs~. Md nsk of pulmo- 
nary edema (fluid m lungs) Chronic Effects Prolonged exposan can cause m p d  memory, extremty (hands, feet) weaknes, penphcral 
neuropabes. u n p d  vnon. muscle cramps, liver damage (fatty degeneratm, neczoss. yellow jaun&ce, and drak arm) and hdney damage 
(ohgunc umua. conjestnm and granular swelhg) 

Eye DO not allow vlctun to rub or keep eyes hghtly shut Gcntly kft eyehds and flush medmrely  and conhnuously w h  fkdmg mounts of 
water untd trpnspaned to an cmcrgency medtcal fsnhty Consult a physician ~llllllahkly Skin Q d y  ranove contanunatcd clothmg Ruse 
with flooding amounts of water for at least 15 nun Wash exposed area wth soap and wata For reddened or blutaed shn. consult a physicran 
Inhalation Remove exposed pason to fresh m and support b&g as nesded Never odmrnuier adrenolrn~ Ingestion Ncva give anytlung by 
mouth to an unconsaous or convubmg person Contact a pown control center and unless othamse advised, have that conscwus und&ri pason 
dnnk 1 to 2 glasses of wate.r, then nduce v m m g  Be sure victim's head I posltloned to avoid aspuanon of vomtus mto the lungs Note to 
Physiclans Momtor level of consciousness, EEG (abnormalabcs may m&ntc chromc toxiaty). blood enzyme levels (for 2 to 3 wk afta expo- 
sun). EKG. adequacy of resparahom & oxygenatmn, and hver and kdney functlon BHs Cza m expacd au (10 ppm), sample pnor to last shdt 
of work week, C,Ch in blood (1 ma), sample pnor to last shft of work week; mchlomacetlc a a d  m unne (7 m a ) ,  sample at cnd of workweek. 

SpilyLeak Not~fy safety personnel, sola& and ventllate area, deny entry, and stay u p m d .  Shut off iptlon solllces (although noncombushble, it 
forms tom vapars from thermal dacomposihon) For small spa take up with earth, sand, vermicukte, or otha abmt, noncombustible 
matenal and place m suitable conmners for later dsposal. For large spdls drlce far ahead of spdl and awmt reclamaaon or dsposal Report any 
release in excess of 1 lb Follow apphcable OSHA regulntlons (29 CFR 1910 120) Environmental Transport. If released to sod, perchloroeth- 
ylene evaporates and some leaches to groundwater It may absarb shghtly to sods wth heavy orgwc maflcr Biodcgradahon may be unportant m 
anaerobic soils kr water it IS subJect to rapid volatduamn wrth an esmated half-tte from c1 day to severd weeks h au, it exsts m a d y  m the 
vapor-phase and s subject to photoondabon wth a half-Me of 30 mutes  to 2 months Ecotoxldty Values Guppy (Puedu retcdutu), = 
18 ppnV7 days, fathead minnow (PunepMes promclar), Lc, = 18 4 mgN96 hr, flow through tnaassay Disposal, Cons* recovery by b a a -  
tron A potential canddate for rotary luln mcmnerahon at 1508 to 2912 'F (820 to 1600 'C) or fluidmdbed m c m n  at 842 to 17% 'F (450 to 
980 'C) Contact your suppher or a licensed contractor for dctaded recommendahons Follow apphcable Federal, state, and local regulahons. 
EPA Designations OSHA Designations 
b e d  as a RCRA Hazardous Waste (40 CFR 261 33) No U210 
Lsted as a CERCLA Hazardous Substance* (40 CFR 3024) Final Reportable 

SARA Extremely Hazardous Substance (40 CFR 355). TFQ Not kted 
Lsted as a SARA Toxic Chcal(40 CFR 372 65) 

Goggles Wear a feceslueld (8 mch m i m u m )  per OSHA eye- and facepromon regulauons (29 CFR 1910 133) Becansc contact lens use 111 
mdustry 1s controversial, cstabllsh your own pohcy Respirator Seek professional advice pnor to respirator se1eu.m urd use. Follow OSHA 
respuator regulations (29 CFR 1910 134) and, if ~cessary, wear a MS"IOSH-apoved respirator For any detectable conccntrauon, use a 
supplied-au respirator or SCBA with a full faceplea operated m pressure demand or other posihve-pressure mode. For anagency OT nonrouMc 
operatrons ( c l a n g  spdls, nacm vessels, or stmage tanks), weas an SCBA WwnmglAv-pwy+ng respwators do not protect workers UI 

oxysen-deficient cltmospkres Ifrespmtors are used. OSHA requm a resplrar~ry protection program that rncludes at least m&al certaficahon, 
trmmg. fit-testmgg, p e n ~ c  envlronmental momtonng, mmmance, -on, clcantng, and convemmt, slwtary storage areas Other Wear 
chemically protechve gloves, boots, aprons, and gauntlets made of butyl rubber, Neoprene. or Viton to prcvcnt skm contact. Ventilation Provlde 
g e n d  and local exhaust ventdmon systans to mmntam lurbolne co11centt~tons below the OSHA PEL (Scc. 2) Local exhaust ventllatlon IS 
preferred because it prevents mntammant dispersion mto the work area by confrohg it at its source (Ico) Safety Stations. Make avculable m the 
work area emagency eyewash stauons, safety/qui&drd showen, and washmg facdIQS contaminated Equipment. separate contammated 
work clothes from street clothes and launder before reuse Remove ths material &om your shoes and clean personal protactlve equpmenL 
Comments Never ea5 dmk, or smoke m work areas h c e  good penonal hygene after uslng this maten4 esptaaUy before Wg, dnnlung. 
smolanp. u s w  the toilet. or apDlymp: cosmctm 

" ' ' """ "' ' ' " ""' ' " '  ' ' ' ' Sechdh 'd Health H-rd 'Uah, c o h w d ' '  

AID Rescuers must not enter amzs 4 pa&nluaKy hagh perchloro&~lene levels w&orC) a wlf-on*uncd hathang apparatus 

Section 7. Spill,'Lekk, and Wlsposal P&eddr& 3 r , 

h t e d  as an Au Contarmnant (29 CFR 1910 lO00, 
Table 2-1-A) 

Quantity (RQ). 100 lb (45 4 kg) [* per CWA Sec 307 (a)] 

Section 8, Special Protechon Data < 

_ _  - - 
Section 9,;Speciat Precautions and Camments ,, , , 

Storage Requirements Prevent physical damage to conmmen Sme m a cool, dry wdl-ventdated mea away from sunkght, and mcompabbles 
Do not store sludge &om vapor degreasers zn hghtly-sealed contaulcrs and keep outside untd dsposd ls arranged. Engineering Controls To 
reduce pomhal health hazards, use suffiuent dhnon ox local exhaust ventdabon to control auborne contanunants and to m m m n  concentmtmns 
at the lowest p r a c h d  level Check s t a b w  levels frequently and ventll.aon cqupment (au velocl~y. statrc pressure, au valve) at least evuy 3 
months Install an au dryer m venthnes to storage tanlcs to prevent molsture fnnn roSMg and we.akuung the tank and contarmnatmg or drscolonng 
its contents h g e  all tanks before entmng for repaus or cleanup Budd a dike mund storage tanks capable of oonmnmg all  the 4ud. Ground 
tanks to prevent suc elcctncity Administrative Controls Comdexpreplaccnmt and p d c  m&cal exams of exposed workers that 
emphasize hvver, kdney. and nervous system funcmn, and the shn Alcohohsm may be a prcdsposmg factor 

Transportation Data (49 CFR 172 101) 
OT Shipping Name Tetrachloroethylene Packaging Authorizations Quantity Umltatlons 

Hazard Class 6 1 a) Exceptions 173 153 

c) Bulk Packaging 173 241 

a) Passenger Aircraft or Railcar 60 L 
DNo UN1897 b) Non-bulk Packaging 173 203 b) Cargo Aircraft Only 220 L 
DOT Packing Group III Vessel Stowage Requirements 
DOT Label Keep away from food a) Vessel Stowage A 
Speclal Provklons (172.102). N36. T1 b) Other 40 
WW.SCo&c&on Refaurns 26 73 100 101,103 124,126 127.13 
Prepared by M GuuKn, BA, Industrial kypienc Rwkw D Wid- %IH kedkat hedew d Sdvemun, Mb 
C a r C a r o i ) 9 2 b l a s r m R b l ~ ~ A q ~ . o a - r d a g ~ ~ - _ r g l ~ r m l b r h b J . y d ~ ~ ~ & ~ ~  
am d * Q  luel.d.- Ahba.(l"- h.. *- --& 6 --- 

133 140 148 149 153 159 163 164 167 168,171.174 175.176,180. 

I 
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I Matenal Safe& Data Sheets Colkction: - -  
Genium Publishing Corporation 

Schenestady. NY 12304490 USA 
OneGeruWnPlaZa Sheet No. 312 

Tmchloroeth ylene 

Issued 7/79 Remion F,9m (518) 377-8854 

,\ 

w b r r t a n o L c a r b o n ~ ~ c h l ~ f o l m , b a a e n e , o z p ~ ~ t h c l l ~ U s e d a s a d e , g r e r s m g  s 2* 
solvent m e l c c t r o n ~ ~ ~  and dry cleamng, a chamcal 
and adhesives. m 04 fat, and wax urtracnon and III aawpcc optxams (fluslung 4rud oxygen) Fannasy used as a 
fumgant (food) and anesthac (replaced due to Ifs hazanlons ~ m p o s l a o a  111 dosedcrnvlt Ilpparams) 
Other DesJgnatlons. CAS No 7941-6. acetylene tnchlowde. Algykn, Arramarth, Benwnol, Cecolene, Chhylen, Dow- 
Tn, ethylene tnchloridc, Carnalgene. Narcogen, Tnasol t&bwlm% XE, 1.1.3-mchloxuethy~ 
Manufacturer: Contact your supplra OT dstnbutor coaslllt ktcst Chmucul WeekBuycrs' CurdF) for a q p b  kst 

a heaturchange l~q1.14 ami a aueat m punt 5*3 

H 2t 
F 2  

tQrrmc 
Effa * 

FPE? 

Cautions TcE IS untanng and tome to the cmml llc~ous systun (as) Inhalaton of hgh concartrahan~ have lud to death due to 
ventncula fibnllatlon Chrome exposure may lead to h a  hver, andladney damage The 4 u d  IS &sorbed though the shn Although 
it has a rclaiwely low flash potnt, n=E burns arlth d1.€6cul@ 

c ....._......_.. 
Tnchlorocthylene. e 1009h [contruns stabhas (Sec. 111 
1991 OSHA PELS 
8-hr TWA 50 pprn (270 rng/m3) 
15-rmn STEL. 200 P P ~  (1080 mgh3) 
1990 IDLH Level  

199293 ACGIH TLVs 
TWA. 50ppm (269 mdd) 
STEL U)O ppm (1070 mg/m? 
1990 DFG (Germany) MAK 

categoryn. subs- wlth systermc effects 
1OOo PPm c h g  50 ppm (no wm3) 

10-hr TWA ppm (-135 mg/m3) Half-hfe 2 hr Smlength 
Peak Exposarc Lanut 25Oppm. 30mm 

IW0 N I o s H !  

average value; 2 peawshlft 

198586 Tmicity Data* 
Human, mhalauon, Tc, 16Oppm/83 man caused 

Human, lymphocyte 5 m4L caused DNA mhiiitlon 
Rabbit shh 500 mgD4 hr caused sevae mmon 
Rabbis eye. 20 mg/24 lx caused modarte nncaaon. 
Mouse, oral, 'I'Db 455 mglkg adaun~~taed m m i t -  

h a l l ~ m n s m d ~ p a c e p a o n s  

tenrly for 78 w& proaoced ha tnmars 

+SceNIOSH.RTECS(KX45Mooo) f m ~ & d m ~ m ~ r r p r o Q c m t . t l n n o n g ~ c . n d ~ d . u .  

Boiling Point. 189 'F (87 '9 
Freezing Polnt -121 'F (-85 'C) 
viscosity o 0055 PO= at n *F (u -c) 
Molecular Weight. 13138 
Density 1 4649 at 2014 T 
Refraction Index 1 477 at 68 'F (20 '0) 
Odor Threshold 82 to 108 ppm (not an effectwe wmnmg) 

Appearance and Odor Clear. colorless (sometunes dyed blue), mob& 4ud wrlth a sweet chloroform odor 

Flash Polnt: 90 'F (32 'C) CC~utoigniUon Temperature 788 'F (420 'C)ILEL 8% (25 *a l&% (100 *($J3I.,* 10% (25 'C), 90% (100 'C, 
ExtlnguIshing Media. A Class 1CFlammableLrqad Alrhough i t  has a flruh ptnntof 90.F. TCE bums arlthddiiculty F o r d  fires. use dry 
chenucd. ahon droxldc, watex s p y ,  or regular foam. For brge firra, llse w.ta qnay, fog, or ~ g o k r  foam Unusnal Fln OT Explosbn Hazards 
Vapor/au t~~lurcs may explode when igtuted Contamer may explode rn hcaf of firr. Spedpl FhZlghthg €'racedrvcs Bcca~~sc fire m y  produce 
tomc thamal deconpsiaon products, wear a selfcontaured brwhng apprraau (SCBA) wth a full facepea operarcd m pressmt-dunand or 
pos1avepressure mode. Smctural firefightus' protective clotlung Enmdg only kmrted protectxm q a w t  TCE. Apply coolmg wate!.r to sdes of 
contamer mal well after fire IS o u ~  Stay away from ends of tanks Do notnleaserunoff from lire control methodsto sewus or wasways 

) > 

> %, > ,A , ~ * ~ h ~ & ~ & * f i  , '< ..,, Sqction3. Fbysbi Dab \ > c  8 UY &, .< 

Vapor Pressure. 58 mm Hg at 68 'F (20'C). 100 mm 

Water SolublUty Very shghtly soluble, 0 1% at 77 T (25 T) 
Other Sohrbllltles Ikghly soluble III orgmc solvenk (alcohol acetone, ether, carbon 

Surface Tension. 29.3 dyn4an 

a32 'F (0 'C) 
sptvoted Vapor Dwity (Alr = 0.075 Wfl?, 12 kg/%: 0 0956 lb@. 1 5 3  kg/m3 

t u r a c h l d  & chlmfm) and llp1dS 

* >  ',&, > 3: <, &- vi 3 S A <  \ /A%Y v ., Y 
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No 312 Tnchloroethylene 9/92 

K E  crosses the placental barnex and thus exposes the fetus (any effects axe yet unknown) Thae B T ~  mcrcsal reports of r n d  dsordcrs m 
women workers and decreased hbido m males at utpospres hgb emugh to cause CNS effects TCE s e lmmed anchanged m arpned an and as 
membohtes (mchloroaceac a d  & tnchl-1) m blood md me. Medld Coadltlons Aggravated by Long-Tern Exposure- Dlsardas of 
the nervous system, skm heart, hvcr, and ludney Target Organs Respiratory central & penphaal nexvous, and cardmamlar brt )  systems, 
hver, hdney. and s h n  Primary Entry Routes Inhahum, rhn and eye contack and mgesaon (rarely) Acute meets Vapor rnhalatlon can 
cause eye, nose, and throat nntatmn, nausea, blurred nslan, ov~excltement, headache. drunkenness menxzy loss, mgulnr hearrbeat (resultmg m 
sudden death), unconsciousness, and death due to cardrac failure. Shn contact wth the hqud can cause dryness and nachng and prolonged 
exposure (generally If the victun IS unconscious) can cause blstamg. Eye contact can muse mtahon and watclmg. mth comcal cpithekum U I J U ~ ~  
in some cases Ingesnon of the hqwd can cause hp, mouth, and gastmmtcshnal mtanon. mgular h- nausea and vormtm%, dmrrhca 
@osnbly blood-stamed). drowsmess. and nsk of pulmonary edana (flrud m lungs) Chronk Ef?& Effects may 
months after repeated exposure. Symptoms lnclude gtddmes, nntdnbty, headache. digesave dshrrbances, mental confmon, mtolaance to alcohol 
(degreasers flush), altered color percep~on, loss or lmpanment of m e  of anell, double v w n ,  and peripheral nmow systan funchon lmpaument 
mcludmg persstent nwias, temporary loss of sense of touch, and @ysu of the fingas from dmct contact with TCE lqd 
FIRST AID Eyes Do nor allow v i c m  ta rub or keep eyes hghtly shut. Gently hft ey&ds and flush m m a h t c l y  and contmously with f l h g  
amounu of warn untrl aanspoaed to an emagency m d c d  mty Consult a physicran m e d d y  Skin QwcUy m e  COntaMnated 
clotlung Rmsc with floodmg amounts of watm for at least 15 mm Wash -sed area with soap and warn InbalptiOn. Remove ucposed person to 
Fresh a r  and suppon breahg  as needed Ingestion Never gwe anythmg by mouth to an uncollsclous or convuhg  person. Contact a polson 
control center and unless otherwse advised. have that conrcioys Md ufcrt person drmk 1 to 2 glasses of water, then duce vormhng Do not pve 
milk. as its fat content (TCE s lipid soluble) may dmce gastromtestd absorpaon of TCE Note to Physldnns. W E  elmmatm seuns to be 
mphasic with half lives at 20 nun, 3 hr, and 30 hr Some suaess IS seen m treaang paaents with propranolol. ampme, urd dtsnlfiram Mon~tor 
urme and b l d  (lethal level = 3 to 110 pdd) metaboktea BEI = 100 mdg creamme (mchloroacetlc acd) rn larnq smple at cnd of workweek. 
BE1 = 4 rn& (mchloroethanol) m blood, sMlplc ut cnd of srUy ut cnd of th  workweek These tests are not 100% accurate mhcators of exposure, 
momtor TCE m C X D U ~  aw as a umfhnatarv test 

* * :  x u  Section 6. Health Hazard Dah ConiinuevX / i  

for s e v d  w& or 

1 .  

SpIlULeak Xmmcdmtely noafy safety personnel, lsoktc and ventilate ar- deny entry, and stay up& Shut off all ignition sources For small 
s p h ,  take up with eanh, sand, vamiculm, or other ab- noncombusable matenal and place u1 sultable contauvr for later dtrposaL For large 
spills. flush to contanment area where density strat&atm wdl form a botmm TCE layer whch can be pumped and con- Report any 
rclease m excess of lo00 lbs Follow apphcable OSHA regulatlolls (29 CFR 1910 120) Ecotoxldty Vdues Bluegdl sunfish, L& = 44.700 pgn/ 
96 hr, fathead nunnow (P~mephalespromclpr), Ll& = 40 7 mgR196 hr Envfronmental Degradation In ax. TCE LS photooxrcllzed wth a balf-Me 
of 5 days and reported to form phosgene. dlchlomcql chloride. and formyl chlonde In water ~f evaporates ~ p r d l y  m m u t e s  to hours TCE 
rapidly evaporates and may leach smce it does not absorb to seckment Solt AbsorpUodMobltity TCE has a Log K, of 2, mdmhng hgh soll 
mobdity Disposal Waste TCE can be poured on dry sand and allowed to vapon7.e m isolated locaaon. p d i d  by dshllahm or returned to 
pupplier A pote.ntlal andidate for rotary kiln mcmuaaon at 1508 to 2912 'F (820 to 1600 'C) with an a d  scrubber to move halo acids Contact 
your supplier or a lrcensed contractor for detded recommcndahons Follow apphcable Fedasl sratc, and local regulahons - -  - 
EPA Ddgnations OSHA Deslgnations 
SARA Extremely Hazardous Substance (40 CFR 355) Not bted 
Listcd as a SARA TOXIC Chmcal(40 CFR 37265) 

Lsted as an Au Contammant (29 CFR 1910 1O00, Table 2-1-A) 

Lsted as a RCRA Hazardous Wasti (40 CFR26123 & 26131) No U228 8c Foo2 (spent solvcnr) 
Listcd as a CERCLA Hazardous Substance' (40 CFR 3U2.4) E d  Reportable Quanaty (RQ, 100 lb (45 4 kg) [* pa RCRA, Sec 3001, CWA Sec 
31 1 (b)(4). & CWA Sec 307 (a)] * B 

Goggles Wear chenucd safety goggles (cup-type or rubber framed. equipped with Impact-resstant glass), pa OSHA eye- and face-protechon 
regulanons (29 CFR 1910 133) Because contact lens use in mdustry IS controvcmal, establish your own pohcy Respirator Seek professional 
advice p n ~  to respirator sclecbon and use. Follow OSHA -tor regulahons (29 CFR 1910 134) and, Ifnecu~ary, wear a MSHARJIOSH- 
approved respuntor At any detectable concmtrahon, wear a SCBA anth a full facepiece operared m prrssllre demand or ohex positwe pressure 
mode For emergency or nornutme opemaoas (clcarung spdk, reactor vessels, or storage ranks), wuv an SCBA Wonung! Av-purcfjNng rupva- 
Iors do not protect workcrs an oxygen &fiietu twnospheres Ifnspmtors are used. OSHA n~llres a resparatory protechon program that mludes 
at  leasr medical certlficaaon, trammg. fit-tesang, parodc envmmental monitoring maurtenancc, mspecaon. cleanmg, and ConvauenS sarutary 
storage areas Other Wear chenucally protecave gloves. boots. aprons, and gauntlets made h m  Kton or Neoprene to prevent slan contact Do not 
use natural rubber or polyvmyl chlonde (PVC) Ventilation Provide general and local exhaust venalaaon systems to mamtm aabome concentra- 
ilors below OSHA PELS (Sec 2) Local exhaust venthaon s p r c f d  because it prevents contamrnant dqasion lnto the work area by control- 
ling it at its source(i03) Safety Stations Make avarlable m the work area emergency eyewash stammi, safety/qruCk-drench showers, and washmg 
racilities Contaminated Equlpment. Separate contarmnated work clothes fmrn stnet clothes and launder befcne reuc Remove thrs mataral from 
your shoes and clean personal protecave equipment. Comments Never eaL dmk. or smoke in work areas Fhcuce. good personal hygene 
specially before eanng. dnnhng. smokmg, uslng the todet, or applymg cosmetics 

Storage Requirements Prevent physlcal damage to conumxs Sme m steel drums. m a cool, dry, well-ventilated area away from sunhght, heat, 
igmaon sources, and lncompahbles (Sac 5) Store large quanhaes m galvatllzed ma black UOR o stre1 contamas. small amounts m dark (amber) 
alored glass bottles Englneerlng Controls To reduce po- health hazards. use suf€iment dduhon or local exhaust venalahon to confml 
alrbome contanunants and to m a m m  concentraaons at the lowest prachcal level pmccsss so that the opaator u not dxectly exposed to 
he solvent or its vapor Do not use open elecmc heaters, high-temperature processes, arc-weldmg or open flames m E E  atmospheres Admlnls- 
trative Controls Consider preplacement and penodx medical tx~vlls of exposed workers with anphass on shn. rcspxatory, cardloc. central and 
penphaal nervous systems, and kver and hdney functlon Employ ax and biological mrutonng (BEIs) Instruct employees on safe handhg of 

3OT Hazardbass. 6 1 
!D No.. UN1710 
30TPackin Group I l l  
DOT Label keep Away From Food 
3OT Special Provklons (172102) N36 T1 
USDS co&cbon References 26 73 100 101 103 124 126 127.132.133.136 139 140 148.149. I n .  1~9,163,164.~67.168.171.174.175 176 180 
'repared by M G u u ~ n  BA Industrial Hygimc R c v k  D W i  

{ I >,, y. * I 

Transportation Data (49 CFR 172 101) 

a) Exce #om 173 153 

c) Bulk Packaging 178 241 

OT Shippin Name Tnchloroethylene Packagln Authorkcatlolls 

b) Non-guk Packagln .I73 203 
Vessel Stowage Requirements 
a) Vessel Stowage- A 
b)Other 40 

Medkd R W k w  AC Duluym. MD 
1 .  cmm.kaioo~)r~lr.olu..L--r------ - -- - I 
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Material Safely Data Sheets Collection- 

Sheet No. 318 
Xylene (Mtxed Isomers) 
Issued 11/80 Revision E. 9/92 

311 Section I+ Materia1 &ientiication. < 

pswdocumene. Used rn the manufacture of dyes, msm. pants, varmshes, and orher orgarucs, as a g d  solvent for 

Xylene (Mixed Isomers) (C,H,J Description The comrncrcsl prodpct I a blend of the thne mmas [Orrho-(o-), mc&-(m- 
) para-@-)] wlth the largest propomon bemg m- xylene Xylene IS obtamed from coal tar, toluene by wnselLylaOOh and 

adhves .  a cleanmg agent in mmoscope tcchruqw, as a solvent for Canada balsam microscopy, as a fuel component; m 
av-n gadme pmtecuve coahngs, stmhng catgut, hydmga paorrde. perfumes. meet npJlants pharmaccnacals, and 
the leather mdus&y, m the produchon of phthalic anhydride, mphthak and terephthalac mds and thar h & y l  crters 
w b h  arc used m the manutkcture of polyester W, and as an rndaact food addrtlve as a component of adhes~ves Around 
the home, xylene IS found as vch1~1e.s m pmts, p n t  rwllov~s, degeasmg cleane~~, lacquers. glues and cements and as 

R 1 
I 2 
s 2  
K 3 

solvent/vetudes for p h a d e s  
Other Designations CAS No 1330-20-7 [95-47-6,108-38-3,106-42-3 (e, m-. p-mmers)], dmWhylbeacnc. 
methyltoluene, NU455232. Violet 3. xylol. 
Manufacturer Contact your suppher or dsmbutor Consult latest Chemical Week Buyers G d )  for a suppkers hst 

a7 8 
HMIS 
H 2t 
F 3  

_ _  
Cautions Xylene 1s an eye, slun. and mucous membrane mtant and may be m t ~ c  m kgh concentrahons It IS a dangerous fire hazard $ set. * 
Xylene (mned wmers) the commerclsl product generally contaurs - 4090 m-xylene, 20% each of +xylene, p-xylene, and ethylbenzene, and small 
quanaaes of toluene Unpunfii xylene may con- pseudocumene. 

8 - l ~  TWA. 100 m m  (435 mg/m3) IWA 100 ppm (434 mg/m)) 
15-mn STEL 150 P P ~  (as5 mdm? STEL. 150ppm (651 mg/m 

BEI (BiologruJ Exposure Index) Methyhppunc 
aads m m e  at end of sh& 1 5  g/g creahrune 1990 IDLH Level 

mo PPm 
1990 DFG (Germany) MAK 
IWA. 1OO ppm (MI mg/d) 1990 NIOSH RELs 

TWA IOOppm (435 mg/m)) Categoxy E. Substances wth systemic effects 
Half-Me. < 2 hr 
Peak Expome. 200 ppm, 30 m, average value, ~~t~~~~~~ nm14 toxic effects 

Siii%inI 2, J n g i i i i t i e ~ 3 f B i i i G ~ r e  L i m t t i b  

1991 OSHA PELS 1992-93 ACGIH TLVs 1985-86 Toxicity Data* 
Human, mhalahon. Tc, 200 ppm produced 
olfacaon affects. conjunctava mtahon. and other 
changes lmolvlng the lungs, thorax, or resprratlon 

Man. -0% loo00 ppd6 h, toxic 
effects not yet rmewed 

Human, oraL 50 m a g ,  no toxlc effect noted 
Rat, oral, LDa 4300 m a ,  toxlc effect not yet 

renewed STEL 150ppm (655 mg/m ) 

4 r n P e r M t  

Boiling Point Range 279 to 284 'F (137 to 140 T)* 
Boiling Pomt. ortho 291 'F (144 T), mtu 281.8 'F (138 8 T), 

poru 281 3 'F(1389 'C) 
Freezmg Point/Meltlng Point orlho -13 'F (-2.5 'C), 

mCfU -53 3 O F  (- 47 4 C), p o r ~ l  55 to 57 'F (13 to 14 'C) 
Vapor Pressure 6 72 mm Hg at 70 'F (21 'C) 
Saturated Vapor Density (Air = 1.2 k&?) 123 k&?, 0 077 lbdft3 
Appearance and Odor Clear, sweet-smellmg liqud. 
* MuennL mth d e r  and narrower b o h g  nnges uc cammercldy rvulrMc 

Section 4, fire and Exp1osio;n Dah 
Flash Point. 63 to 77 * a 2  'F ( 5 2 7 e  
Extinguishing Media For small fires use dry charucal, carbon & o d e  (CO,), water spra or regular foam For large h. use water spray, fog or 
regular foam Water may be d f e c t w e  Use water s p y  to cool firecxposed contauiers &usual Fire or Explosion Hazards Xylene vapors or 
hquid (which floats on water) may travel to an i bon source and flash back The heat of fin may cause amtam~s to explode and/or produce 
mtahng or pornnous decompoahon prcducts &ne may present a vapor explosion hazard m b ,  outd-. or ~II sewers Accumulated stauc 
elecmaty may occur from vapor or l q u d  flow sufiaent to cause i p u o n  Special Flre-fighting Procedures Because !ire may produce toxlc 
thennal decornpositlon products, wear a self-contamed brcatiung apparatus (SCBA) with a full facepiece operated tn pressure-dunand or p i b v e -  
pressure mode Structural firefighter's protectwe ctothm wdl provuie luruted procecaon. If feasible and without risk, move conmers from fire area. 
othawse, cool fuzcxposed contamers und w c ~  after B Is emgushed stay clear of tank ends use unmanned b e  h o ~ e r  or momtor nozzles fox 
massive cargo fxes If mpossible, withdraw from area and let fm bum Withdraw lmmedately UI case of any tank drscoloratton or nsmg sound from 
VenMg safety device Do not release runoff from fire control methods to sewers or wataways 

S&on 5. Reactivity Data 
StabilitylPolymerizatlon Xylene IS stable at room temperature m closed contamers under normal storage and handlmg condit~ons Hazardous 
polymenzaaon cannot occur Xylene IS easily chlorinated, sulfonated. or mmted Chemical Incompatibnlties Jncornpahbhaes mclude strong 
acids and oxldlzers and 1 J ~ c h l o r o 5 ~ ~ ~ y l - 2 , ~ ~ ~ ~ o ~  (&chlorohydrantom) Xylene attacks some forms of plasbcs, rubber, and 
coamgs Conditions to Avoid Avmd heat and igmuon sources and urtompaables Hazardous Products o? Decomposition Thermal oxldauve 
demmpositlon of xylene can produce carbon d~oxde, carbon monoxldc, and vanous hydrocarbon products 

Carcinogenicity 7 % ~  IARC.(l) NTP,(lW and OSHA(1M) do not list xylene as a camnogen Summary of Risks Xylene is an eye mucous 
membrane, and respiratory tract mtant. Imtahon sfarts at 200 ppm. severe breathmg ckfficultaes whrch may be delayed KI onset can occur at high 
concentmaom It IS a central nervous system (CNS) depressant and at hgh concentrahons can cause coma. Kidney and hver damage can occur wlrh 
xylene exposure With prolonged or repeated cutantous exposure. xylencproduces a defamng dermaabs Chronic toncity IS not well defined. but It 
1s less toxic than benzene Prior to the 1950s. benzene was often found as a contarmnant of xylene and the effects aanbuted to xylene such as blood 
dyscraslas are questtonable Smce the late 1950% xylenes have been vutually benzene-fme and blood dyscmuas have mt been assocuLted with 
xylenes C ~ N C  exposure to hgh concentrauons of xylene m arumal stud~es have demonstrated mlk reverable deaease in nd and whte cell 
counts as well as maeases m platelet counts 
~ 0 1 9 9 2 ~ ~ + 0 ~ ~ & p a a n m  h y ~ m a - ~ * n d . a b % w i a m - i s -  

Molecular Weight. 106 16 
SpscurC Cravlty 0 864 at 20 Vi4 *C 
Water Solubility Racacally uwluble 
Other Solubilities M m b l e  with absolute alcohol, ether, and 

OctanovWater Partition Coefncbnt. logKow = 3 12-320 
Odor Threshold 1 ppm 
Viscosity 0 2  6 SUS 

many other organtc hqulds 

..i_L.( ., ., . . . . .  
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No 318 XvleneMmdIsOmers) 9192 . .  

to xylene pahaps due to effects on hver metabohsm xylene crosses the human 
blacenta, but does not appear to be teratogenic under codaons tested to date. Medical Conditions 
respuatory, eye, slan. gastromtestanal (GI), hver and hdney disorders Target Organs CNS. eyes, F G mct, liver. hdneys. and shn Prlmary 
Entry Routes Inhalabon. slun absorpaon (shght), eye contact mgestlon Acute Effects Inhalahon of hgh xylene concentrations may cause 
&mess ,  nausea. vormang, and a b d o d  pan  eye, nose and throat Imtahon. respiratory tract nntmon leadmg to pulmonary edema (fluid m 
lung). dr0wsmes.s. and u m m - a  h t  eye contact can result m conjunctintu and comeel burns Ingemon may cause a burmng SUIsBnon 
m the oropharynx and stomach and tmnsient CNS depression Chronic Effects Repeated or prolonged Shn contact may cause drying and defat- 
turg of the shn leadmg to dermaats -red eye exposure to tugh vapor concent ra~  may cause revaslble eye damage, penpheral and central 
neuropathy, and hver damage. Otha symptoms of chroruc exposure mclude headache, faugue. mrabd~ty. chmuc bronchms and GI disturbances 
such as 
FIRST AID Emugurcypcrsonncl shouldprotect agaurrt exposure Eyes Do not allow nctun to rpb or keep eyes hghtly shut Gently hft eyehds 
and flush unmedmtely and contmuously mth floodmg amounts of water untd transpaNd to an emagency m e d d  f d l y  Consult a physicmn 
unm&tely Skln QukZy remove contmmated clothmg h s e  with floodrng amounts of w a f ~  for af least 15 rmn Wash exposed area with soap 
and water For reddened or bhsend shn. consult a physiclan Carefully dlspose of contarmnated clodnng as it may pose a fire hazard Inhalation 
Remove exposed person to fresh ax  and support breathmg as needed Mmtor exposed pason for resprratory d s a e s ~  Ingestion Never gwe 
anythmg by mouth to M MCOI~SC~OOS ar convulsmg penon Contact a pown control center and unless othaansc ad~l~ed, do nof induce vomfing’ If 
spontaneous v o m m g  should OCCUT. keep exposed persons head below the hrps to prevent asplrahon (breathurg h q d  xylene mto the lungs) 
Aspiration of a few mrllrmfers of xylene can caue chenucalpnewnoni~rr,pvlmonrvy CdUM ond hemorrhage Note to Physicians fippunc acid 
or the ether glucurorude of orfbtoluic atxd may be useful m dragnoss of m&- .pa -  and ortho-xylene exposure, respectively Consider gastnc 
lavage d a  large quanaty of xylene was mgested Proceed gastnc lavage with protecaon of the m a y  from aspmaon. consider endotracheal 
mtubatlon wth mflated cuff 

W e d  by Loz&Term Exposure CNS 

loss of appeute, and gas 

Spill/Leak No* safety pexsonnel, e v a c ~ d l  unnecesrary personnel, remove all heat and ign~& s o p ~ w .  and ventdate spdl area Cleanup 
personnel should protect agamt vapor m h a h o n  and s h  or eye contact. If feasible and mthout undue risk, stop leak. Use appropnate foam to 
blanket release and suppress vapors Water spray may reduce vapor, but does not p e n t  i p h o n  m closed spaces For small spdls. absorb on paper 
and evaporate m appropmte exhaust hood or absorb with sand or some noncombusnble absorbent and place m contamers for later b p o s a l  For 
large s p h  &e far ahead of hqud to conan. Do not allow xylene to enter a confimed space such as sewers or drams On land, ddce to contam or 
&vert to lmpermeable holdmg area Apply water spray to control flammable vapor and remove matenal mth pumps or vacuum equipment On 
water contam matenal with natnral bamers, booms or wem. apply universal gellm agent, and use suction hoses to remove spdled materd 
Report any release m excess of IO00 lb Follow apphcable OSHA regulations (29 C h  1910 120) bvtronmental Transport kale bioconcen- 
tranon IS expected B i o l o g d  oxygen demand 5 (after 5 days at 20 ‘C) 0 64 (no stated soma)  Emtoxicity values LD, Goldfish. 13 m V 4  hr. 
condmons of bioassay not spacrfied. no speafic mmer Environmental Degradation In the atmosphae. xylenes degmde by reactlng with 
photochemcally produced hydroxyl radrcals mth a half-hfe rangmg from 1-1 7 hr III the summer to 10-18 hr m wmter or a typical loss of 67-862 

r day Xylenes are resistant to hydrolysls SOU Absorption/MobUity Xylenes have low to modaate adwrptmn to soil and when spilled on land. 
dl v o l a b  and leach mto groundwater Disposal As a hydrocarbon, xylene is a good candtdate for conwlled mmeraaon. Contact your supplier 

F a  hcensed contractor for d a e d  recommendaclons Follow apphcable Federal, state, and local regulatmns 
EPA Designations OSHA Designations 
SARA Extremely Hazardons Substance (40 CFR 355) Not hted 
hted as a SARA TOXIC Chaxucal(40 CFR 372 65) 
Lsted as a RCRA Hazardous Waste (40 CFR 261 33) No U239, wO3 (spent solvent) 
hted as a CERCLA Hazardous Substance* (40 CFR 302 4) Fwl Reportable Quanaty (RQ) lo00 lb (454 kg) [* per Clean Water Act, 

L3sted as an An Contammarit (29 CFR 1910 lo00 Table 2-1-A) 

Sec 311(b)(4), per RCRA. Sec 30011 
Section 8 Special Protection Data 
x e s  per OSHA eye- and face-proteaon regulanons (29 CFR 1910 133) Because 
contact lens use in mdustry IS controverd, estabhsh your own pohcy Respvator Seek professional adnce pnor to respmtor selecaon and use 
Follow OSHA respuator regulations (29 CFR 1910 134) and, if necessary. wear a MSHA/NIOSH-approved resprator For concentraaons >loo0 
ppm use any chemcal carmdge respuator with orgaruc vapor cartridges. any powered. au-punfymg nsprator with or~anu: vapor caxtndges, any 
suppked-aa respmtor. or any self-contamed breathmg apparatus For emergency or nomume opeaaaons (clearung spills, reactor vessels. or 
storage tanks) wear an SCBA Warnmgt Au-pura~jwg respirators do nof profecf workers ua oxygen-dcficrenf aftnospheres Ifrespmtors are used 
Other Wear chenucally protecave gloves, boots, aprons, and gauntlets to prevent all shn con= With breahhrough tunes > 8 hr, consider 
polyvmyl alcohol and fluorocarbon rubber (Viton) as matenals for PPE Ventilation Provide genual and local exhaust venalaaon systems to 
mmtam =borne concenmons below the OSHA PELS (Sec 2) Local exhaust ventllatlon is preferred because it prevents contammant dispersion 
mto the work area by controlling it at its source (103) Safety Stations Make avadable m the work area erne.rgency eyewash statlons, safety/quick- 
drench showers, and washmg fachaes Contaminated Equipment Separate conmnated work clothes from street clothes Launder contarm- 
 tad work clohng before weanng Remove this m a t e d  from your shoes and clean PPE Comments Never ea& dnnk. or smoke in work areas 
Practlce good personal hygene after m n g  thu matenal. especially before eatlng. dnnhng. smolung nsmg the toller, or applymg cosmeacs 

Storage Requirements Store m clearly labelled, Qghtly closed, containers in a cool, well-ventdated place, away from suong oxtdmng matenals 
and heat and igruaon sources Dunng transfemng operaaons. elecmcally ground and bond metal conmas Engineering Controls To reduce 
potentd health hazards, use sufficient dduhon or local exhaust venthaon to control lurbome contanunants and to m n a n  concentraaons at the 
lowest practlcal level Use hermeacally sealed equipment, transfer xylene m enclosed systems. avoid processes associated with open evaporaang 
surfaces and provide sources of gas release with enclosure and local exhaust ventdation Use Class L Group D electrical equpnent. Administra- 
tive Controls Establsh BV and biological monitonng programs and evaluate regularly Consider preplament and penodic medical exammations 
includmg a complete blood count, a routme unnalyss. and hver functlon t a t s  Consider hematologic studm If thae is MY sigluficant contammation 
Df the solvent with benzene If f a b l e ,  consider the replacement of xylene by less toxic solvents such as petrol (motor fuel) or white s p m t  Before 
w i n g  out mamtenance and repau work, steam and flush all equipment to remove any xylene residues 

Transportation Data (49 CFR 172 101) 
OT Shppfng Name Xylenes Packaging Authorizations Quantity Limitahons Vessel Stowage R uirements 
OT Hazard Class 3 a) Excepaons 173 150 a) Passenger, h& or 5~ a) vessel Stowage? 

Section 9. Special Precautions and Comments 

No UN1307 b) Nonbulk Packagmg 173 202 b) Cargo Arcraft o n l y  6OL b) 0th~ - 
c) Bulk Packaging 173 242 

1 
DOTPackin Group II 
DOT Label bammable Li uid 
Special Provisions (172 108) T1 
MSDSCollrchonReferences 26 73 89 100 101 103 124 126 127 132.133 136 139 140 148 149 153 159 163 164 167 171 174 176 180 
Prepared by MI Wwth BS Industrial Hygiene Review PA Roy MPH CM Medical Review W Sdvermm MD 
-0 1 9 ~ b y G ~ ~ ~ ~ 1 h b l ~ G ~ . A q ~ l u c  arspodPuDn riIhauthcpnbluh.’rpanvlleupobbadJwlgncrp u m U m n a & & I y d l h c m  f a t b C p u r i n d 8 p ” a  
~ ~ y l b s p r c b u d w a n p m d M q  A l t b a C b - ~ h u ~ p g . m n t h c P C C P . . P I O D d l r b ~ ~ ~ ~ C q o N * m ~ w n n . n r P .  hm-ttmtm .adu- 
noruprmlbility u la awl- m thc p w c h d a  Mm a lare- d lo ye thc ucmuy a d u y  d Ish 
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APPENDIX C 
HEAT STRESS/COLD STRESS 



Heat stram is the series o f  physiological responses to heat stress When the stram is 
excessive for the exposed individual, a feeling of  discomfort or distress may result, and, 
finally, a heat disorder may ensue The seventy o f  strsun mil depend not only on the 
magnitude o f  the prevaling stress, but also on the age, physical fitness, degree of 
acclimatizabon, and dehydrabon of the worker 

OPERATING PROCEDURES NO. €IS-201 

201.0 HEAT STRESS 

2011 PURPOSE 

The purpose o f  this Operabng Procedure is to provide general informabon on heat stress and 
the methods that can be utdized to prevent or minimize the occurrence of heat stress 

Adverse climatx condibons are important considerabons in planning and conducbng site 
operabons Ambient temperature effects can include physical discomfort, reduced efficiency, 
personal injury, and increased accident probability Heat stress is of parhcular concern while 
weanng impermeable protectwe garments, since these garments inhibit evaporatwe body 
cooling 

201.2 TYPES OF HEAT STRESS 

Heat stress is the combinabon of  environmental and physical work factors that con&tute the 
total heat load imposed on the body The environmental factors o f  heat stress are the atr 
temperature, radiant heat exchange, arr movement, and water vapor pressure Physical work 
contnbutes to the total heat stress o f  the job by producing metabolic heat in the body in 
proporhon to the intensity of  the work The amount and type of  clothing also affects heat 
stress 

Heat disorder is a general term used to descnbe one or more o f  the heat-related disabilihes 
or illnesses shown in Table 201-1 
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201 3 METHODS OF CONTROLLING HEAT STRESS 

As many o f  the follotnng control measures, as appropnate, should be uhlized to a d  in 
controlling heat stress 

e Provide for adequate liquids to replace lost body fluids Encourage personnel 
to dnnk more than the amount required to sabsfy thirst Thirst sabsfacbon 1s 

not an accurate indicator of adequate salt and fluid replacement 

e Replace body fluids pnmanly wth water, wth commercial mixes such as 

Gatorade or Quick Kick used only as a porhon of the replacement flmds 
Avoid excessive use of caffeine dnnks such as coffee, colas or tea 

e Establish a work regimen that wdl provide adequate rest penods for cooling 
down The heat exposure Threshold Limit Values (nV) may be used for 
guidelines 

e Provide shaded work areas, if possible 

e Wear cooling devices such as vortex tubes or cooling vests 

e Consider adjushng work hours to avoid the worst heat o f  the day 

e Take breaks in a cool rest area 

e Remove any impermeable protectwe garments dunng rest penods 

e Do not assign other tasks to personnel dunng rest penods 

e Inform personnel o f  the importance of adequate rest, acclimahon, and proper 
diet in the prevenbon of heat stress 

(4040a 2020-0087 2021)(0U2 KS 201)(02 22 95 I 1  44am)(6) 2 o f  12 



201.6 MONITORING 

201 6.1 Temperature 

The environmental heat stress of  an area can be monitored by the Wet Bulb Globe 
Temperature Index (WBGT) technique When heat stress is a possibility, a heat stress 
monitoring device, such as the Wibget Heat Stress Monitor (Reuter Stokes) can be uhlized 

The WBGT shall be compared to the TLV outlined by the Amencan Conference of  
Governmental Industrial Hygienists (ACGIH) TLV guides, and a work-rest regiment can be 
established in accordance wth the WBGT Note that approxlmately 5°C must be subtracted 
from the TLVs listed for heat stress to compensate for the wemng o f  impermeable protechve 
clothing 

201 6 2 Medical 

In addihon to the provisions o f  the Woodward-Clyde (W-C) medical surveillance program, 
on-site medical monitonng o f  personnel should be performed for projects where heat stress 
is a significant concern Blood pressure, pulse, body temperature (oral), and body weight loss 
may be utilized 

Heart Rate: Count the radial pulse dunng a 30-second penod as early as possible 
in the rest penod If the heart rate exceeds 110 beats per minute at the beginnmg o f  
the rest penod, shorten the next work cycle by one-third If the heart rate st111 
exceeds 110 beats per minute at the next rest cycle, shorten the followng work cycle 
by one-third 

Oral Temperature* Use a clinical thermometer or similar device to measure the oral 
temperature at the end of  the work penod (before dnnking liquids) If the oral 
temperature exceeds 99 6°F (37 6"C), shorten the next work cycle by one-third 
wthout changing the rest penod If the oral temperature shll exceeds 99 6°F (37 6°C) 
at the beginning o f  the next rest period, shorten the followng work cycle by one-third 

Do not permit a worker to wear a semipermeable or impermeable garment if hisher 
oral temperature exceeds 100 6°F (38 1°C) 
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Body Water Loss: Measure body weight on a scale accurate to +O 25 pounds at the 
beginning and end of each work day (also at lunch break, if possible) to see if enough 
fluids are being taken to prevent dehydrabon Weights should be taken while the 
employee wears similar clothing or, ideally, nude The body water loss should not 
exceed 1 5 percent total body weight loss in a work day 

Physiological Monitoring Inihally, the frequency of physiological monitonng 
depends on the arr temperature adjusted for solar radiahon and the level of physical 
work The length of the work cycle wd1 be governed by the frequency of the required 
physiological monitonng 

201.7 REFERENCES 

Amencan Conference of Governmental Industrral Hygienists, Threshold Limit Values for 
Chemical Substances and Physical Agents, 1992-1 993 

EPA, Standard Operahng Safety Guides, 1992, Pages 91-93 

National Institute for occupahonal Safety and Health, & 
Standard Occupational ExPosure to Hot Environments, 1986 
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OPERATING PROCEDURE NO. HS-202 

202.0 COLD STRESS 

202.1 PURPOSE 

The purpose o f  this Operatmg Procedure is to provlde infornabon on cold stress and the 
procedures for preventing and dealing wth cold stress Adverse climabc conditions are 
important considerabons in planning and conductmg site operabons Ambient temperature 
effects can include physical discomfort, reduced efficiency, personal injury, and increased 
accident probability 

202.2 TYPES OF COLD STRESS EFFECTS 

202.2.1 Frostbite 

Local injury resultmg from cold is included in the genenc term frostbite There are several 
degrees o f  damage Frostbite can be categorized into 

Frost Nip or Inibal Frostbite: (1st degree frostbite) Charactenzed by blanching or 
whitening o f  skin 

Superficial Frostbite. (2nd degree frostbite) Skin has a waxy or white appearance 
and is firm to the touch, but bssue beneath is resilient Blistenng and peeling of the 
frozen skin w l l  follow exposure 

Deep Frostbite: (3rd degree frostbite) Tissues are cold, pale, and solid, extremely 
senous injury wth possible amputation of affected area 

Frostbite can occur wthout hypothermia when the extremifies do not receive sufficient heat 
The toes, fingers, cheeks, and ears are the most commonly affected Frostbite occurs when 
there is freenng of the fluids around the cells o f  the affected bssues The first symptom o f  
frostbite is an uncomfortable sensaoon of  coldness, followed by numbness There may be 
lmgling, stinging, or cramping Contact by the skin wth tools or other metal objects below 
20°F (-7°C) may result in contact frostbite 
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The prevenbon of frostbite includes early recognition of problems, adequate protecbve 
clothing, recognizlng the combinabon of wnd and low temperature (see Table 202-1 
Windchill Index), adequate fluids, work-rest regimens wth  heated rest areas, and use of 
controls such as wnd-breaks and heaters 

The initial treatment for frostbite includes bnnging the individual to a warm locabon, removal 
of clothing in the affected area, and placing the affected parts in warm (100-10S0F) water 
Do not massage or rub the frostbite area After the inibal treatment, wrap the affected area 
loosely in stenle gauze and seek medical attenbon 

2 02.2.2 Hypothermia 

Hypothermia results when the body loses heat faster than it can be produced When this 
situabon first occurs, blood vessels in the skin constnct in an attempt to conserve vital 
internal heat If the body conbnues to lose heat, 
involuntary shivers begin This is the body's way of attempbng to produce more heat, and 
it is usually the first real warning sign of hypothermia Further heat loss produces speech 
hfficulty, confusion, loss of manual dextenty, collapse, and finally death Wet clothes or 
immersion in cold water greatly increases the hypothermia nsk The progressive clinical 
presentabon of hypothermia may be seen in Table 202-2 

Hands and feet are first affected 

Prevention of hypothermia includes planning for outside work in wnter condibons, 
particularly work over water Planning wll  include adequate layers of clothing, traning 
employees in recognizlng hypothermia in themselves and others, recognibon of the 
combinabon of wnd and temperature (see Windchill Index in Table 202-l), use of controls 
such as wnd-breaks and heaters, a work-rest schedule, and adequate fluid intake 

Fatal exposure to cold among workers has usually resulted from immersion in low 
temperature water Water transmits body heat over 200 ames faster than an Wetsuits or 
drysuits are recommended for work over water wth water temperatures below 45°F 
Individuals who fall into cold water wthout wetsuits or drysuits may not be able to swm due 
to the rapid onset of hypothermia 

Prompt treatment of hypothermia is essenbal Once the body temperature drops below 95"F, 
the loss of temperature control occurs, and the body can no longer rewarm itself Inibal 
treatment includes reducing heat loss by moving the individual out of the wnd and cold, 
removal of wet clothing, applying external heat (such as a pre-warmed sleeping bag, electnc 
blanket, or body-heat from other workers) and follow-up medical attenbon 
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202.4 EXPOSURE LIMITS 

The American Conference of Governmental Industnal Hygienists (ACGIH) has adopted 
Threshold Limit Values (TLVs) for cold stress These limits set maximum work penods 
based on a combinahon of  wnd and temperature 

202.5 REFERENCES 

Amencan Conference of Governmental Industnal Hygienists, Documentatton of Threshold 
Limit Values, 1984 

EPA, Standard ODerahng; Safe* Guides, 1992, pages 95-100 
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TABLE 202-2 

Progressive Clinical Presentatrons of  Hypothermia* 

Core TemDerature 

OC O F  Clinical Siens 

37 6 

37 

36 

35 

34 

33 

32 
31 

30 
29 

27 

21 

26 
25 

24 

22 
21 

20 

18 

17 

9 

99 6 

98 6 

96 8 

95 0 

93 2 

91 4 

87 896  8 1 
84 2 

82 4 

80 6 

78 8 
71 0 

75 2 

69 8 

68 0 

64 4 

62 6 

48 2 

"Normal" rectal temperature 

"Normal" oral temperature 

Metabolic rate xncreases m an attempt to compensate for heat loss 

Maxunum shivenng 

Victim conscious and responsive, with normal blood pressure 

Severe hypothenma below h s  temperature 

Consciousness clouded, blood pressure becomes difficult to obtam, pupils dilated but 
react to light, sluvenng ceases 

Progressive loss of consciousness, muscular ngidity mcreases, pulse and blood 
pressure difficult to obtam, respuatory rate decreases 

Ventncular fibnllation possible with myocardial mtabllity 

Voluntaq motion ceases, pupils nonreactive to light, deep tendon and superficial 
reflexes absent 

Ventricular fibnllation may occur spontaneously 

Pulmonary edema 

Maxmum risk of venhcular 
fibnllation 

Cardiac standstill 

Lowest accidental hypothema victm to recover 

Isolectnc electroencephalogram 

Lowest artificially cooled hypothennia patient to recover 

* Presentations approxunately related to core temperature Repmted from the January 1982 issue of  h e n c a n  
Family Physician, published by the Amencan Academy of Farmly Physicians 

a 
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TICKS AND TICKBORNE DISEASES 
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OPERATING PROCEDURE NO. HS-213 

213.0 TICKS AND TICK-BORNE DISEASES 

213.1 PURPOSE 

The purpose of thls Operatmg Procedure (OP) is to provide mformabon to Woodward-Clyde 
(W-C) employees regarhg the &seam transnutted by bcks, parhcularly Lyme &sease, and 
how to reduce employee nsk 

2l3.2 TICK-BORNE DISEASES 

Tick-borne &wises represent a si@icant h d t h  nsk 111 many parts of the world The nsk to 
W-C field staff depends on the work locahon, the tme of year, the clotlung worn and other 
factors Ticks are documented vectors of vms and bactena for Qseases such as Lyme dlsease 
(North Amenca, Europe), Rocky Mountam Spotted Fever (North Amenca), Encephahbs, (Asla, 
Afnca), Boutonneuse Fever (Afnca, I n h ,  Middle East), and fickettsiosis (Asla) 

Whrle specdic mformabon m th~s  OP is lunited to Lyme Qsease, the nsk control measures apply 
to other bck-borne diseases 

213.3 LYMEDISEASE 

Lyme disease is caused by a coded bactena known as a splrochete and is most commonly 
transferred to humans through bcks The Qsease has been found m almost all U S states and 
m Europe, but is most common III locabons with a mlxture of wooded areas and grasslands 
The Lyme hsease mfecbon is spread m the wdd by bck bites on m a l s ,  parhcularly mice and 
deer, and decbon can mclude domestic anunals such as cats, dogs, and cows WMe a number 
of hcks can transfer Lyme Qsease, the very small deer hck is the most common 

The tick bite is usually not pamful and because of the small w e  of the deer bck, is often not 
nobced In most cases, the tick sunply draws blood for its nounshment and after a few days 
drops off If the tick is mfected with the Lyme Qsease bactena, it may be transmitted dunng 
ths feedmg process 

(4W0a-2020-0087-2021)(0U2-HS 213)(02 20-95 7 4Opm)(6) 1 of 3 



213.3.1 Lyme Dlsease Symptoms 

A typical early symptom of mfecbon is a slowly expandmg red m h  The rash often starts as 
a flat or msed red area and slowly expands after several days, with partral central cleamg, 
resultmg m a red rmg appearance W e  most people wdl develop an observable red rash, 
some Lyme Qsease victms may lack thrs symptom 

Other common early symptoms of Lyme Qsease mclude fabgue, headache, muscle aches, neck 
strffness, fever, and swollen glands 

Later symptoms, If untreated, mclude jomt p m  and swellmg, nervous system problems, heart 
comphcabons, and other effects These later symptoms usually occur one to four months after 
the o n g d  mfecbon and can result m permanent health effects 

213.3.2 Lyme Dlsease Treatment 

Lyme disease is easrly treated by use of antibiotics when detected early --i&viduals that develop 
a rash or expenence other early symptoms of Lyme disease should promptly see a physicm for 
treatment Although the dmase is more dfiicult to treat If further advanced, it is stiU is 
treatable usmg larger anhbiotic (usually mtravenous) doses 

213.3.3 Reducing Lyme Dlsease R s k  

Field personnel can reduce the nsk of tck-borne hseases through proper clothmg, use of 
repellents, use of good work pracbces, and recogmmg early symptoms 

Field personnel m grassy or wooded areas should wear long pants, long sleeved shuts (tucked 
m), hat, and consider tapmg or cmchmg clothmg at the ankles Work m ares of known lugh bck 
concentrabons (e g , wetland areas) should consider use of Tyvek coveralls taped at the ankles 
and wnsts 

Follow label d.uections carefully for use of txk repellents as many are designed for use on 
clothmg, not on slun Repellent use should be m combmation with proper clotlung and is most 
recommended for the ankles and wnsts 

2 of 3 



After worlung m an area of possible hck exposure, it is recommended that the mdwidual shower 
promptly and check for any hcks If a t x k  is found on the skm, remove it promptly usmg 
tweezers or forceps, followed by &smfe&on with alcohol or iodme It takes several hours for 
a hck to attach and feed, removmg it promptly lessens the chance of bemg mfected 

0 
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SAFETY COMPLETION REPORT 

(Ths report must be submitted to the Corporate Health and Safety Officer wthm five days after complehon 
of the project ) 

Report Completed By Date Completed 

Project Name 

Project Number 

1 Evaluahon of Health and Safety Plan (Add a page If adhhonal space 1s needed ) 

a Was the plan adequate? - 
b Did the plan adequately anhcipate chemical and physical hazards actually present at the site? 

c What situahons were Qscovered that were not antiapated 111 the health and safety plan? 

d How were these situahons handled? 

e Was the recommended personal protechve eqmpment, such as gloves, resprrators, eye, face and 
whole body slun proteaon appropriate to protect employees from chemical hazards? 

f If not, what should be unproved m future plans of thu type7 

2 Exposure Data 

a Were any employees exposed to chemical or physical hazards as a result of fadure of personal 
protectwe eqwpment or other problem? If yes, gwe names of employees 

b Was momtormg performed? - 
c What type of momtormg? 

area momtormg 

personal (on-employee) momtormg 
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a 

d What type of momtorrng equpment was used? 

personal au samplmg pumps 

colormetnc mdmtor ("Draeger") tubes 

vapor badges 

film badges or TLD badges (ra&ahon) 

charcoal sorbent tube samples 

h e c t  readmg mstruments, mcludmg 

PID 
"U 
OVA 
Combushble gas 
Oxygen deficlency 
Hydrogen Sulfide 
Carbon monoxlde 

e Summary of Sampllng Results (Attach addbond pages If more space IS needed ) 

(Report here the au quallty samplmg results, samplmg locat~ons, work activlties d m g  
samplmg, documentabon of mstrument cahbrabon, weather condbons durrng samphg, and 
samplmg frequency Report should mmmally contam a summary of all sampllng 
completed wthm the breathq zone ) 
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COMBUSTIBLE GAS INDICATOR CALIBRATION RECORD 

INSTRUMENT 
MODEL NUMBER 

SERIAL NUMBER 

CAL, GAS & LOT NO 

CALIBRATOR'S 

I I I I I I I 

NOTE CAL - Calibrahon LEL - Lower Explosive Lmt 
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ORGANIC VAPOR DETECTOR CALIBRATION RECORD 

INSTRUMENT 
MODEL NUMBER 

SERIAL NUMBER 

LAMP TYPE 

CAL GAS & LOT NO 

I I I I I I 1 

(4MOa 2020-008/ 2021) (OU~-CAL.XLS) (mW9s 7 38 PM) 

NOTE CAL - Calibration 
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The followmg is a llst of equipment that may be needed to perform personal aw momtonng 

e 

0 

e 

e 

0 

e 

e 

e 

e 

0 

e 

0 

0 

e 

0 

0 

0 

0 

e 

0 

0 

e 

Gdl~an, MSA, or equivalent personal samplmg pumps 
Medm 

Tygon tubmg (1/4" ID) 
Sample coolers 
Shppmg boxes 
Paclung matenal 
All weather field book 
Belts (for mountmg and carrymg sample pumps) 
Adjustable flow mamfolds 
Bubble meter or cahbrabon mstrument (e g , Gfibrator) 
Stopwatch 
Wnstwatches 
Dish soap 
Tap water 
Ice (blue ice) 
Small bowl 
Rotometers 

Pocket M e  
Cassette adaptors 
Personal health and safety equipment, as descnbed m the Health and Safety 
Plan 

Au motlltomg data sheets 

Specfied by the NOSH method, and If necessary confirmed with 
the analpcal laboratory 

Cllps 

PUMP CALIBRATION 

The flow rate WIU be set by adjustmg the samplmg pump If very low samphg rates are 
needed, the personal samphg pump can be placed m the low-flow mode and the flow rate 
mamfolds adjusted to acheve the appropnate flow rate e 
(404Oa 202O-W87-2021)(0U2H&S APG)(OZ 20-957 5 8 ~ ) ( 6 )  1 of4 



Flow rates will be set with a cahbrahon medn m lune The cahbrahon medn wdl be taken 
from the same lot as med.m used for samplmg Cahbraixon of flow rates may be 
accomphshed by use of a pnmary standard such as a bubble meter or Gdhbrator, or 
accomphshed by use of a rotorneter cahbrated by reference to a pnmary standard 

Flow rates for one hour samples wLU be checked at the begmmg and end of the sample 
pemd Flow rates for full s M  samples will be cahbrated at the begmmg and every two 
hours dumg the sample penod If flow rates vary more than 15 percent from the target 
flow rate the sample wdl be considered mvahd Flow rates recorded dumg samplung will 
be averaged and used to d e t e m e  the total sample volume Flow rates will be recorded on 
flow rate check sheets (Figure H-1) 

SAMPLE COLLECTION 

Samples will be collected from the breathmg zone of the worker considered to have the 
greatest exposure or potend for exposure at the site The samplmg pump wLU typically be 
attached to the worker’s belt with tubmg threadmg to the outside of the worker’s clothmg 
The sample wdl be collected from the breathmg zone of the worker, defmed as the area 
withm 1 foot of the face on the front of the body Sorbent tubes (lf used) wdl be onented 
vertrcally If possible 

As much as possible, samplung wlll be h i t e d  to penods of tune when the worker is 

mvolved with site construchon, mspecixon or samplmg actlvihes Start tune and stop tunes 
wdl be recorded for all samphg 

FIELD BLANKS AND OUALITY CONTROL SAMPLES 

For each group of samples taken m a day, a field blank wdl be prepared by exposmg the 
collecaon medn m the field and seahg it unmedlately The field blank wdl be labeled, 
stored, shpped, and analyzed with and under the same condmons as other samples collected 
that day The samples WLU be shpped as a b h d  sample (not idenMied as a blank) 



SAMPLE STORAGE AND SHIPPING 

Samples wdl be stored and handled as specfied m the NIOSH methods Samples wdl be 
shpped, preserved on blue ice where appropnate, usmg proper cham-of custody procedures 
The laboratory wrll be noMied before shpment 

Documentahon of observabons and data acquued m the field wdl provide dormahon on the 
proper acquisihon of samples and also provide a permanent record These observa~ons wdl 
be recorded rn a field book or personnel morutomg data sheets The mfomahon wdl 
mclude at least the followrng 

0 Sampler’s name 
0 

0 

0 Worker’s name 
0 

0 Sample idenWicahon number 

Date and start and stop tunes of sample collecbon 
Cahbrahon method used and send number of bubble flow meter or rotometer 

Worker’s actmhes and workmg con&Uons 

NONCONFORMANCES AND CORRECTIVE ACTION 

A nonconformance is defined as a deficiency or mproper procedure wluch renders the 
quabty of an item unacceptable or mdetermmant 

Corrective achons may mclude enhancing requlred documenhaon or possibly resamphg 
after the sampltng pump has been recahbrated 
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F'IGURIZ 1 
AIR MONITORING SAMPLE INFORMATION 

PROJECT 

SITE 

LOCATION 

INDIVIDUAL SAMPLED 

CONTAMINANTS FOR ANALYSIS 

SAMPLE LOCATION 

DATE SAMPLED 

TIME SAMPLED 

OPERATOR 

SAMPBMEDIA 

MEDIA LOT NUMBEX 

PUMP MODEL NO 

PUMP SERIALNO 

CALIBRATED mow RATE 

SAMPLE NO START TIME 

STOP TIME 

Calibrated Flowmeter Ambient Barometnc Relative 
Time Flow Rate Readmg Temperature Pressure Hurmdity Comments 

1 

2 

3 

4 

5 

Notes 
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ADDENDUM #l TO THE D E N -  AND M O S  

February, 1995, Document No. RFYER-95-011 
D U T Y  P w .  O W L E  UNIT 2 

RESAMPLING SUBSURFACE SOILS AND SOIL GAS 
AT OPERABLE UNIT 2 

TRENCH 2, INDIVIDUAL HAZARDOUS SUBSTANCE SITE (MSS) 109 
July and August, 1995 

In March, 1995, subsurface soil samples were taken at Trench 2, Indmdual Hazardous 
Substance Site (IHSS) 109 Resampling of this area is necessary to support accelerated 
remediabon of the IHSS The onpnal Health and Safety Plan (HASP), 
Site C- Safe-le Unit 2, dated February, 1995, wntten 
and implemented by Woodward-Clyde, will be used as the base document for the resamphng 
effort This addendum contams the necessary project-specific changes 

M o a  

llus addendum is orgmzed so that the numbered subsechons correspond to those in the 
ongnal HASP All subsecttons not hsted in h s  addendum wll be used as they appear in the 
ongnal HASP 

T h ~ s  addendum covers only the resamphng effort at Trench 2, IHSS 109 It is effectwe unttl 
December, 1995 

1 2 0  INTRODUCTION w I 

(Substttute the following secoon for the Intfoduchon found in the ongmal HASP) 

Pnor to imbabng field acbvltles, all personnel who will be entenng the exclusion zone (EZ) or 
contarmnatlon reducbon zone (CRZ), must rewew the ong~nal HASP for th~s project as well as 
th~s addendum All such personnel will be bnefed on the contents of these two health and 
safety documents, and will be required to abide by the prowsions set forth in the documents 
Before entenng the project site, project personnel must sign the Complrance Agreement forms 
in Appendx A Project vlsitors to the CRZ or Ez have the same reqrurements for site entry 
as project personnel In ad&hon, vlsitors to the EZ must be escorted by a member of the field 
team at all ttmes 4 

Changes to h s  addendum can be made with the approval of the RMRS (Rocky Mountam 
Remediatlon Semces) Project Manager, RMRS Rad~olog~cal Enpneer, and RMRS Health 
and Safety Supemsor 

3 0 PROJECT PERSONNEL 

(Subshtute the following secbon for Secbon 3 0 of the ongnal HASP) 

The responsibihbes and authontles of each indmdual, relahng to health and safety issues, are 
presented in Table 3-1 A project phone hst IS presented in Table 3-2 A project O ~ g a n I Z a h O n  
chart is included as Figure 3-1 
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TABLE 3-1 
HEALTH AND SAFETY RELATED RESPONSIBILITIES AND AUTHORITIES 

PERSON 
RMRS Project Manager 

Robin Volk 

RESPONSIBILITIES 
Ensure that the project is 
performed in a manner 
consistent with this HASP 
and Addendum, and to the 
Health and Safety Prachces 
(HSP) manual 

Provide project personnel 
with the resources they need 
to fully implement project 
health and safety 

Report any injunes, 
accidents or near miss 
accidents to the RMRS 
Health and Safety 
Supervlsor 

Ensure that h s  Addendum 
is properly prepared, 
implemenbd, and approved 

Approve any changes to thls 
addendum 

I 

AUTHORITIES 
Suspend field actlvlties if 
health and safety of 
personnel are endangered 

Suspend a member of the 
project team from field 
actlvitles for idiactlons of 
the HASP and Amendment, 
or for jeopadung the 
health and safety of  
themselves or another team 
member 
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PERSON 

Kaser-Hi11 Rdological 
Engineer 

Rick Gentry 
(Alternate - Jeny Anderson) 

RESPONSIBILITIES 
Ensure that proper 
radiological controls are in 
place for the project 

Mamtatn communication 
with the Health and Safety 
Specialist regarding 
rad~olog~cal issues and make 
changes to project 
procedures if necessary 

Generate any required 
Rdatlon Work Permits 
(RWP) needed for the 
project 

Approve any changes to thls 
amendment 

AUTHORITIES 
Suspend field actlvitles if 
health and safety of 
personnel are endangered 

Determine the radiologml 
controls needed for the 
project 

I 
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PERSON 

6 R S  Health andsafety 
Supervisor 

Peggy Schreckengast 

RESPONSIBILITIES 
~ ~~ ~~~ 

Ensure that the project is 
performed in a manner 
consistent with this HASP 
and Addendum, and to the 
Health and Safety Practices 
(HSP) manual 

Provide support to Project 
Manager and Health and 
Safety Specialist with any 
health and safety needs 

Conduct weekly inspecttons 
of the work site to identlfy 
hazards and non-comphance 
to the HASP 

Keep records of weekly 
inspections 

Pursue corrections of 
hazards which fall outside 
the project scope 

Track statuk of all hazards 
for which corrective actlons 
are not immediate 

Review certificatlons and 
medical surveillance status 
of all non-RTG personnel 
pnor to site access 
Mantam these health and 
safety records on site 

Ensure that this Addendum 
is properly prepared, 
implemented, and approved 

Approve any changes to this 
addendum 

AUTHORITIES 
~ 

Suspend field achvitles if 
health and safety of 
personnel are endangered 

Determine, with concurrence 
of the Health and Safety 
Specialist, the health and 
safety requirements for this 
project 
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PERSON 
mth andsafety Specialist 

Ken Gillespie 
:Assisted by Harold 
Sanchez) 

RESPONSZBILITIES 
Ensure that the project is 
performed in a manner 
2onsistent with this HASP 
and Addendum, and to the 
Health and Safety Practices 
(HSP) manual 

Dlrect health and safety 
actlvihes on site 

Conduct required health and 
safety momtonng 

Mantam health and safety 
equipment on site 

Conduct dady inspechons of 
the work site to idenhfy 
hazards and non-compliance 
to the HASP 

Keep records of daly 
inspectlons and any 
correchve actlons taken 

Implement emergency 
procedures as required 

I 

report all injunes, illnesses 
and near-mss accidents to 
the RMRS Health and safety 
Supemsor 

review cerhficahondmdcal 
surveillance status of all 
RTG personnel pnor to site 
access 

mantam these RTG health 
and safety records on site 

AUTHORITIES 
Suspend field acbvltles if 
iealth and safety of 
Frsonnel are endangered 

Suspend a member of the 
?reject team from field 
ummes for infractlons of 
he HASP and Amendment, 
Jr for jeopardmng the 
iealth and safety of 
bemselves or another team 
member 
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PERSON 
Project Personnel 

Bnan Harder 
Kim Jackson 
Mark Wood 

RESPONSbZLITIES 
Ensure that the project IS 

performed in a manner 
consistent with this HASP 
and Addendum, and to the 
Health and Safety Pracnces 
(HSP) manual 

Comply with the prowsions 
set forth in this HASP and 
addendum 

Report any health and safety 
issues or problems to the 
Health and Safety Speaahst 

Report any mnjunes, 
illnesses, or near-rmss 
accidents to the Health and 
safety Specialist 

Conduct work in a safe 
manner 

AUmORmES 
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TABLE 3-2 
PROJECT PHONE LIST 

Name I Title WOtiK 

Number 
Pager Number 

6145 
5134 

3521 
7336 

3059 

8645 
8706 

8349 
6974 

RMRS Project Manager 

RMRS Assistant Project Manager 
Kaiser-fill Radiolog~cal Engrneer 
Kaiser-fill Radiolonical Enmneer 

Tim Lovseth 
I Rxck Gentrv 

RMRS Health and safety 
Supervisor 

6790 

I Ken Gillespie Health and Safety Specialist 5356 NA I 
I Harold Sanchez Health and Safety Specialist 6079 
I Mark Wood RMRS Geologw 8784 

I Bnan Harder Samphng Equspment Operator 4953 NA I 
I Kim Jackson Samphng Equipment Operator 4953 NA I 
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FIGURE 3-1 
HEALTH AND SAFETY RELATED PROJECT ORGANIZATION 

Ksuser-fill 
Radiologcal Engmeer 

b c k  Gentry 1: (Jerry Anderson) 

RMRS Project 
Manager 

Supervisor 
Peggy Schreckengast 

Health and Sgfety Speaahst 
Ken Gillespie 

(Harold Sanchez) 
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5 0 SCOPE OF WORK 

Only tasks 3, 4, and 5 will be conducted dunng this resampling effort 

6 1 1  Volatde Orgamc Compounds (VOCs) 

At Trench 2, VOCs are the man chemical hazards The following VOCs are present in 
Trench 2 at levels which may contnbute to personal exposure 

PCE (refer to HASP for information), 
1,ZDCA (refer to HASP for infomation), 
TCE (refer to HASP for information), . Xylenes (refer to HASP for information), 
l,l ,l-TCA (refer to HASP for information), 
Ethyl benzene, 

Toluene, and 
4-methyl - 2-pentanone 

l,ZDCE, 

Ethyl benzene is a colorless solvent with a pungent odor It is used in the 
producbon of automobve fuels and other chermcals Symptoms of 
overexposure include imtation of the eyes, slun, and respiratory tract, 
headaches, drowsiness, and dizziness Ethyl benzene targets the eyes, slun, 
respiratory system, and CNS 

1,ZDCE was used as a solvent and studied as an anesthebc It is hghly 
flammable Symptoms of overexposure include imtabon of the eyes and 
respiratory system, and depression of the CNS, whch results in dnaness, 
faague, and hght headedness 1,ZDCE targets the eyes, respiratory system, 
and CNS 

Toluene is a widely used solvent It is a clear, flammable hquid with a sweet, 
pungent odor Symptoms of overexposure include untabon of the eyes and 
nose, faague, weakness, euphona, Qznness, headache, ddated pupds, teanng 
of the eyes, nervousness, insomma, dermahbs, bumng of the slun, and hver 
and ludney damage Toluene targets the eyes, slun, respmtory system, CNS, 
hver, and ludneys 

CMethyl-2-pentanone is also known as Hexone It is a colorless flammable 
solvent with a sweet, sharp odor Symptoms of overexposure include Imtaaon 
of the eyes, slun, and mucous membranes, dermabbs, headaches, weakness, 
nausea, and vomtmg Hexone targets the eyes, slan, respiratory system, CNS, 
and may also target the hver and ludneys 

Secbon 6 1 1 of the ongnal HASP Qscusses Carbon Tetrachlonde, Chloroform, and 
Methylene Chlonde Prewous data shows that these compounds are not present in 
Trench 2 
Dunng previous dnlling operabons, Woodward-Clyde personnel reported a strong "sewage" 
smell when black soils were encountered at Trench 2 As a precaubon dunng thls resamphng 
effort, hydrogen sulfide will be considered a conmnant  of concern 
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Hydrogen sulfide is a byproduct of the break down of organic matenals It has 
the odor of rotten eggs It can be detected by smell at very low concentrations 
but it is dangerous because at higher concentrahons, the sense of smell becomes 
fatlgued, and it can no longer be detected Symptoms of overexposure include 
imtatlon of the eyes and respiratory system, shutdown of the resplratory 
system, coma, convulsions, teanng of the eyes, visual sensihvity to hght, 

Qzziness, headache, fahgue, imtabihty, insomnia, and gastrointestinal 
disturbances Hydrogen sulfide targets the eyes, respiratory system, and the 
CNS 

6 1 3 Polychlonnated Biphenyls (PCBs) 

PCBs are not present in Trench 2 

6 1 4  Metals 

6 1 4 discusses the hazards associated with overexposure to metals present in the soils at 
Trench 2 and other trenches Due to the nature of operahons of the Geoprobe to be used, 
dusts, and therefore metals, are not expected to be generated 

6 3 7  Fan 

A large fan will be on site and will be used in the event that VOCs are detected at ground 
level If a fan is used, care must be taken to avoid gethng smaller equipment or PPE caught 
in the fan The fan will be powered by a generator and will be GFCI (Ground fault cucuit 
interrupter) protected The fan will not be used in the ram, thunderstorms, or on wet ground 1 
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8 2 PERSONAL PROTECTIVE EQUIPMENT 

(Substitute the following for sechon 8 2) 

Personal protectwe equipment (PPE) to be worn dunng subsurface and soil gas sampling 
consists of 

company-provlded coveralls, 
safety-toed boots (over the ankle) 
boot covers 
2 par  of mtnle surgeons gloves (to be immedately replaced upon contact with 

safety glasses 
hard hat for personnel near the sampling equipment (operators and Health and 

heanng protechon 

soil moisture or if npped or tom) 

Safety Speciahst [HSS]) 

Upon contact with groundwater or product, personnel must wear outer mtnle gloves and a 
faceslueld Polycoated Tyvek may also be necessary at the Qscrehon of the HSS If 
Polycoated Tyvek are worn, the backs may be cut out to provlde for rehef from heat stress If 
boohes are contarmnated with product, they should be removed and replaced as soon as 
possible, with out traclung the contarmnants 

If VOCs are present, an upgrade in respiratory protechon may be required Upon detecbon at 
ground level, if VOCs are not present in the breathmg zone, the fan should be set up in order 
to keep the work area free of VOCs If the HSS can safely pull detector tubes in the area, 
they should be pulled in the following order 

arriikr 1) 1,2 Dichloroethane 1 

2) Perchloroethylene 
3) Tnchloroethylene 

If these three compounds are ehmnated, the rematlung compounds can be protected aganst 
with an atr-punfymg respmtor quxpped with orgmc vapor cmsters If on of these three 
compounds is present, supphed sllr equipment will be necessary If personnel must work mth 
these VOCs in the breahng zone 

Upon first detecbon of VOCs in the breathmg zone urlth the Photo iomzahon detector (PID), 
all personnel must immedrately back away from the work area 111 an upwind duectlon At the 
discrehon of the HSS, the work area will be remomtored Personnel may only return to the 
work area in no respiratory protectlon if there are no detectable VOCs in the b h g  zone 
area 

If a fan is used, it must be placed upwind P e n d c  reposibomng may be necessary 

Detector tubes for Toluene, Xylene, and l,l,l-TCA may assist m idenbfymg VOCs 

A direct-readmg momtor for hydrogen sulfide will be used when appmpnate Work will not 
proceed with hydrogen sulfide in the breathmg zone above 5 ppm. 
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8 4 ACTION LEVELS 

Due to the number of compounds and the varying sensitlvity of the PID to these compounds, 
the achon level will be a sustamed reading above background 

8 6 4 Dust Control Measures 

Airborne dust is not expected to be generated as a resuIt of this project However, if sampling 
activities are generatmg dusts, a small hand sprayer will be used to moisten the soils A 
Miniram will then be used to esbmate personal exposures to dusts and metals In addhon, a 
personal integrated sample will be taken for metals 

Table 8-2 

Valid except for VOC momtonng 

I 
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